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GEOD ASIA: 
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ART of SURVEYING 


AND 

















MEASURING LAND made Eafy. 


SHEWING 


By plain and practical RueEs, to Survey, Protract, 
Caft up, Reduce or Divide any Piece of Land 
whatfoever; with new Tasues for the Fafe of 
the Surveyor in Reducing the Meafure of Land. 


MOREOVER 


A more Facile and Sure Way of Surveying by the Cuatrn, 
than has hitherto been taught. 


AS ALSO 


To lay out New Lands in America, or elfewhere: And how to 
make a Perfect Map of a River’s Mouth or Harbour; with feye. 
ral other Things never before Published in our Language, 


By 4.0 H'N” L O** FE: 


eee 
SHE Re: Np E D Wal ON, 
CORRECTED and IMPROVED, 
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ST, PAUL'S CHURCH-YARD, AND CG. c. J; AND 
J. ROBINSON, IN PATER-NOSTER-ROwW, 


M,.DCC,LXXXVI, 











TO THE 


Reeth Ae Don Bs: 


# I would be ridiculous, to go about to 

praife an art that all mankind know they 
cannot live peaceable without, and is near 
hand as ancient (no doubt on it) as the world: 
for how could men fet down to plant, with- 
out knowing fome diftincétion and bounds 
of their land? But (neceffity being the 
mother of invention) we find the Egyp- 
tians, by reafon of the Nile’s overflow- 
ing, which either wafhed away all their 
bound-marks, or covered them over with 
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mud, brought this meafuring of land firft 
into an art, and honoured much the pro- 
feffors of it. The ufefulnefs, as well as 
the pleafant and delightful ftudy, and 
wholefome exercife thereof, tempted fo 
many to apply themfelves thereto, that at 
length in Egypt (as in Bermudas) every 
ruftic could meafure his own land, 


From Egypt, this art was brought into 
Greece by Thales, and was for a long time 
called Geometry; but that being too com- 
prehenfive a name for the menfuration of 
a fuperficies only, it was afterwards called 
Geodeefia; and what honour it ftill has con- 
tinued to have among the antients, needs no 
better proof tHah Dieee? S ciryew mer coos Zo ELS ELO LET O8 
And not only Plato, but moft, if not all 
the learned men of thofe times, refufed to 
admit any into their fchools, that had not 
been firft entered in the mathematics, efpe- 
cially geometry and arithmetic. And we 
may ice, the great monuments of learning 
built. om thefe foundations continuing un- 
ihaken to this day, fufficiently demon (tate 
the wifdom of the defigners in chufing 

geometry for their ground-plot, 


Since 











The. PRE Fi Ar Coy 

Since which, the Romans have had fuch 
an opinion of this fort of learning, that 
they concluded that man to be incapable 
of cormmanding a legion, that did not pof- 
fefs at leaft fo much geometry, as to know 
how to meafure a field. Nor did they indeed 
either ref{pect prieft or phyfician, that had 
not dome infight into the mathematics. 


Nor can we complain of any failure of 
refpect given to this excellent {cience by 
our medern worthies, many noblemen, 
clergymen, and gentlemen affecting the 
{tudy thereof: fo that we may fafely 
none but unadvifed men ever did, 
now {peak evil of it, 


fay, 
or do 


Befides the many profits this art } 
fo man, it is a ftudy fo pleafant, and af- 
fords fuch wholefome and innocent exer- 
cife, that we feldom find a man that has 
Once entered himfelf into the fiudy of 
Geometry . or Geodzfia, can ever after 
wholly lay it afide: fo natural is it. to the 
minds of men, fo pleafingly 


infinuating, 
that the Pythagoreans thought the mathe- 
A 3 
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The PREFACE. 


matics to be only a reminifcience, or calling 
again to mind things formerly learned. 


But no longer to light candles to fee the 
fun by, let me come to my bufinefs, which. 
is to {peak fomething concerning the fol- 
lowing book; and if you afk, why I write a 
book of this nature, fince we have fo many 
very good ones already in our own lan- 
guage? I anfwer, Becaufe I cannot find in 
thofe books many things, of great confe- 
quence, to be underftood by the furveyor. 
I have feen young men in America fo often 
at a lofs, that their books would not help 
them forward; (particularly in Carolina,) 
_about laying out lands, when a certain 
quantity of acres has been given to be laid 
out five or fix times as broad as long. ‘This 
{1 know is regarded as a mere trifle by a ma- 
thematician; yet to fuch as have no more 
of this learning, than to know how to mea- 
fure a field, it feems a difficult queftion : 
and to what book of furveying fhall they 
repair to be refolved? 


Alfo concerning the Extraction of the 
Square Root; I wonder that it has been fo 
much 





The PREFACR,; 
much neglected by the teachers of this art, 
it being a rule of fuch abfolute heceflity 
for the furveyor to be acquainted with. [| 
have taught it here as plainly as I could de- 
vife, and that by the beft method now in 
ufe, ufing fewer figures, and being once 


well learned, charges the memory lefs than 
any other way. 


Moreover, founding the entrance of a 
river or harbour is a matter of great im- 
port, not only to feamen, but to all fuch as 
feamen live by; I have therefore done my 
endeavour to teach the young artift how to 
do it, and draw a fair draught thereof. 


Many more things have I added, fuch 
as I thought to be new, and Wanting ; for 
which I refer you to the book itfelf. 


As for method, I have’chofe that which 
I thought to be the eafieft for 4 learner ; 
advifing him firft to learn fome arithmetic, 
and after, teaching him how to extract 
the fquare root. ButI would not have any 
neophyte difcouraged; for if he find the 
firft chapter too hard for him, let him rather 
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{kip it; and go to the fecond and third 
chapters: thofe he will find fo eafy and de= 
lightful, that 1am perfuaded he will be en- 
couraged to conquer the difficulty of learn- 
ing that one rule in the firft chapter. 


From Arithmetic, I have. proceeded on 
to teach fo much Geometry as. the art of 
furveying requires. In the next place, I 
have fhewed by what meafures land is fur- 
veyed, and made feveral tables for the re- 
ducing one fort of meafure into another. 


From thence I come to the defcription 
of inftruments, and how to ufe them; 
wherein I have chiefly infifted on the femi- 
circle, it being the beft that I know of. 


The fixth chapter teacheth how to ap- 
ply all the foregoing matters together, in 
the practical furveying of any field, wood, 
é&cc. divers ways, by various inftruments ; 
and how to lay down the fame upon paper. 
Alfo at the end of this chapter I have largely 
infifted on, and by new and eafy ways, 
taught furveying by the chain only. 

The 
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The feventh, eighth, ninth, tenth and 
eleventh chapters, teach how to caft up 


the contents of any plot of land ; ‘to lay 
out new lands; alfo to furvey a manor, 
county or country; and, how to reduce 
and divide lands, &c. 


The twelfth: chapter confifts Wholly of 
Trigonometry. 


_ The thirteenth chapter treats of heights 
and diftances, including, amongit other 
things, how to make a map of a river or 
harbour, and to convey water from a {pring- 
head to any appointed place, or the like. 


Laftly, at the end of the book, I have 
added a table of northing or fouthing, eaft- 
ing‘or wefting; or, (if you pleafe to call it 
{o) a table of difference of latitude and de-. 
parture from the meridian, with dire&tions 
for the ufe thereof. Alo a table of fines 
and tangents, and a table of logarithms. 

i have followed Mr. Holwell’s method 


7° 


in Making the table of fines and tangent 
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but to every fifth min te, that be 
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By The PREFACE, 
| enough in practice for the furveyor’s ufe; 
| for it is not poffible with the beft inftru- 
| ment that ever was yet made, to take an 
| angle in the field nigher, if fo nigh, as to 
five minutes. 


All which I commend to the ingenious 

| reader, wifhing he may find benefit there- 

| by, and defiring his favourable reception 

thereof accordingly. I conclude, 
READER; 


Your Humble Servant, 


al. 
















i he eo 


CeO NE OR Ne PP. 8S: 
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OF arithmetick in general, | Page x 
Toextratt the {quare § vulgar arithmetich, 2 
root by } the logarithms 7 
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Geometrical Definitions, 





Sv f Point, 9 
S| <4 Aline, ibid. 
S| 42 angle, ibid. 
“Ss | 4 perpendicular, Io 
Sj; A triangle, II 
S| 4 fquare, 12 
JA parallelogram, ibid. 
Ay | 4 rhombus and rhomboides, ibid. 
S | 4 trapezium, ibid. 
© | An irregular figure, 13 
S| Aregular polygon, as pentagon, hexagon, Gc. 14 
& | 4 circle with what thereto belongs, ibid, 
cS LA fuperficies, Ee 
Parallel lines, 16 
Diagonal lines, ibid, 
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The CON TEN TSs 


Cc H’A P. -Ill. 
Geometrical Problems. 


1.70 make a line perpendicular to another tw 


ways, 17 

2. To raife a perpendicular upon the end of a Pie 
two ways, 18 

3. From a point afigned, tolet falla perpendicular 
upon a line given, 20 
4. Lo divide a line into any number of equal parts, 
21 

s. To make an angle equal to any other angle given, 
22, 

6. To make lines parallel to each other, #2 
. To draw a line parallel to another line, and which 

_ Seal! alfo pafs through a point aff gned, 2.4, 


SieJ To make @ triangle with three given lines, ibid. 
9. Jomake atriangle equal to a triangle given, 25 
10. Lo make a fquare, 26 
11. To make along fquare or parallelogram, ibid. 
12. To make a rbbabus or rhamboides, 27 
13. Io defcribe regular polygons, as pentagons, 
hc TONS, heptagons, Feo, 28 
I4. Three points being given, to defcribe a circle, 
whofe circumference “hall pas through thofe 


points, ibid. 
15. Lo defcribe an ellipfis and an oval feveral ways, 
32 


16. To divide a given line into two parts, which 
feall be in fuch “proj portion to each other, as two 
given lines, 36 


17. Ta 
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17. To find a fourth proportional to three given 
fines; 37 





Carl ASB. 


Of Meafures in general. 


I. O F long meafure, fhewing by what kind of mea- 
< fures land ts Jurveyed; and alfo how to reduce 
one fort of long meafure inta another, 29 
AA general table of long meafure, ibid, 
A table foewing how many feet, and parts of a foot ; 
alfo how many perches and parts of a perch, are 
contained in any number of chains and links from | 
one link to an hundred chains, At 
44 table fhewing how many chains, links, and parts 
of alink; alfo how many perches and parts of a 
perch are contained in any number of feet, from 


a foot to 10000, 4A 
Il. Of fquare meafure, fhewing what it is; and 
how to reduce one fort into another, 46 
AA general table of /quare meafure, 47 
A table fhewing the length and breadth of an acre, 
in perches, feet, and parts of a foot, 49 


AA table to turn perches into acres, roods, and 


perches, oe 
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CH AvP 
; y 1 Of Inftruments and their Ufe. 


F the chain, 54 

Of inftruments for the taking of an angle in 
\y . the field, 6 
)) All| To take the quantity of an angle in the field by 


Plain table, 57 
Semicircle, 8 
Circumferentor, Sc. feveral ways, ibid. 

Of the field-book, 61 
Of the feale, with feveral ufes thereof; and how 
to make a line of chords, 62, Se. 
Of the protractor, 68 


CoH Ase eee 


O take the plot of a field, at one ftation, in 
any place thereof; fromwhence you may fee all 
the angles by the femicircle ; and to protract the 
fame, 71 
‘To take the plot of the fame field, at one ftation, 
by the plain table, 74. 
To take the plot of the fame field, at one ftation, 
by the femicircle, either with the help of the 
needle and limb together, or by the help of the 

necdle alone, ibid, | 

By the femicircle, to take the plot of a field, at 

one flation, in any angle thereof, from whence the 

other angles may be feen, and to protrad the fame, 

6 

To 
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The CONTENTS. 


Io take plot of a field at two ftations, provided 
from either flation you may fee every angle, and 
meafuring only the fiationary diftance, alfo to pro~ 
tract the fame, 79, 80, &e, 

To take the plot of a field at two fiations, when the 
field ts fo trregular, that ‘Jrom one ftation You Can~ 
not fee all the angles, 83 

To take the plot of a field, at one fiation, in an 
angle, ( fo that from that angle you may fee all 
the other angles) by meafuring round about the 

fad field, 86 
To take the plot of the foregoing field, by meafuring 
one line only; and taking obfervations at every 
angle, 88 
Lo take the plot of a large field or wood, by mea- 
Juring round the fame, and taking obfervations at 
every angle by the femicircle, 90 
When you have furveyed after this manner, to know, 
before you go out of the field, whether you have 
wrought true or not, 94. 
Directions to meafure parallel to a hedge, when you 
cannot go in the bedve itfelf; and alfo in fuch 
cafe, how to take your angles, 95 
To take the plot of a field or wood, by obferving near 
every angle, and meafuring the difance between 
the marks of obfervation, by taking in every line 
two off-fets to the hedge, — 97 
Ain eafer way to do the fame, by taking only one 
/quare of several off-fets, 99 
By the Lelp of the needle to take the plot of a 
large wood, by going round the fame, and mak- 
ing ufe of that divifion of the card that is num- 
bered with four gos. or quadrants; and two 
ways 
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ThesCO.N-el ENVES 
ways how to protraci the fame, and examine the 
work, 03; ie. 

By the vee only, to take an angle in the eld, III 

By the chain only, to furvey @ : field by goimg round 


the faine, 113 
The common way taught by furveyors for taking 
the plot of the ieee field, II 


To take the plot of a field, at one tation, in any part 
bs Ck from whence all the angles may be feen, 
by the chain on Ly, 11g 


C* TAP... SVE 


How to caft up the Contents of a Plot of 


Land. 

OF a fquare and parallelogram, . 120 
Of triangles, 123 

To find the content of a trapezium, 120 
To jund the content of an irregular plot, confift- 
ing Le many | hides and angles, 127 
To find the content of a circle, or any proportion 
. the ereof' 128 
To find the content of an oval, 1396 


Lo jind the content of regular polygons, Sc. 131 
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Of laying out new Lands. 


A Certain quantity of acres being given, bow to 

lay out the Jame in a Square Sigure, 132 

To lay out any given quantity of acres in a right 

angled parallelogram, whereof one fide is given, 

° L ° : 3 3 | +4 | P : 

To lay out any given number of acres in a parallelo- Wie 

A . Hie re 

gram that foall be x, 5.6, or 7, Ge. times longer ny 
than tt 1s broad, ibid. | 

To make a triangle upon a given bafe, that foall con- 

tain any number of acres,’ I 34, kN 
Lo find the length of a diameter of acircle, which H 

feall contain any number of acres required, 136 


CHAP. IX. 
Of REDUCTION. 
Y eae reduce a large plot of land or map into a lefs 


compafs, according to any given proportion ; or 


€ contra, how to enlarge one, 1347 
To change cuffomary meafure into ftatute, and the iy 
contrary, IAI i) 
Knowing the content of a piece of land, to find what 
Seale it was plotted from, ibid. 
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Inftructions for furveying a Manor, Coun- 
ty, or whole Country. 


RULES to be obferved in furveying @ manor, 
142 
To take the draught of a county or country, 144. 


CH A Pose 


Of dividing Lands. 


10 
55) 

triangular piece of land into any 
umber of equal and unequal parts, by lines 

prosecaing from any point affigned in any fide 


7 
thereof, a 
“7 ° 


oF O divide a triangle feveral ways, 146 
J 
nt 


t 
fap 

0 GLU vide a 
gp 


é 
any bey oe 1 saat by a line Anat to oe of 
Ene fides, 14 8 
Of diviain four-fiaed figures or trapezia, ibid. 
Toreduce atrapexium intoa triangle, by lines drawn 
rah = hae angle there “of y 149 
How i 0 reduce a trapes zium into a triangle, by lines 
drawn fi om a pown taffigned in any fide thereof, 150 
Toreduceanis reg Bias fiv e-fided figureintoatriangle, 
and to divide the fa mein a ny given proportion, 151 
Lf in Jvid aing the plot of a field, there be outward 


oS 


angles, how to chan Pe them, 152 
To duvide anir regular plot of any number of fides, 
according to any gi iven proportion, by a ftrait 
line through i: 153 


An 
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vin eafy way of dividing lands, 155 | 
To divide a circle according to any proportion, by a ‘i 


line concentric with the firft, 1g 
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| Trigonometry. 


HE ufe of the table of fines and tangents, 160 

To find the co-fine or fine-complement+ the co- 
: J J f ? , 

tangent or tangent-complement, of any given 

number of degrees and minutes. ibid. 

4 fine or tangent, co-fine or co-tangent being orven, 

tofind the degrees and minutes belon ging thereto, 164 

Certain theorems for the better underflandin gs right 


lined triangles, 163 
In a right-angled triangle, the afe being given, 
and the acute angle at the bafz, to jind the hy- . 
potbenufe and perpendicular, 16.5 | 
To find the perpendicular, 166 
The hypothenufe A C equal to 30 being fir found, 
to find the perpendicular, 167 


al, 
Ihe perpendicular and acute angle ACB being 
given, to find the bafe and hypothenufe, ibid, 
T be bypotheaufe and one of the acute angles given, 
ta find the bafe and perpendicular, 169 
The hypothenufe and bafe being given, to find the 
acute angles, ACB and CAB, 170 
The hypothenufe and perpendicular being given, to 


Jind the acute angles, and alfo the bafe, 171 
Of oblique-angled plain triangles, iy? 
< Cc Oo 


Two angles being given, anda fide oppofite to one of 
them, to find the other oppofite fide, 


oe 
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Two fides and the contained angle of a triangle being 
given, to find either of the other angles, Py 

The fides of an oblique triang lebeing given, to find 
the angles, 3 17 

The three fides of an oblique triangle being given, 
how fo jind the fuperficial content, without know- 
ing the perpendicular, 179 


CH A Py: 4 
Of Heights and Diftances. 


°F O take the height of a tower, fteeple, tree, or 


any fuch thing, 180 

To take the height of a tower, Gc. when you cannot 
come near the foot thereof, 183 
How to take the height of a tower, Gc. when the 
ground either rifeth or falleth, ~- 184 
How to take the horizontal line of a bill, 18g 


Io take the fhoals of a river's mouth, and plot the 
fame, IgI 
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CA A eae 
of ARITHMETIC, 


T is very neceffary for him that intends to be an 
artift in the Meafuring of Land, to be well ac- 
quainted with arithmetic, as being the ground- 
work and foundation of all arts and {ciences mathe- 
matical; or at leaft not to be ignorantof the five firft 
and principal rules thereof, viz. Numeration, Ad- 
dition, Subtraction, Multiplication, and Divifion: 
which, fuppofing every Perfon that applies him- 
felf. to the ftudy of this art to be fkilled in; or if 
not, referring him to Books or Matters (every 
where to be found) to learn: I thall namea fixth 
rule, as neceflary (if not more) to be underftood 
by the learner; which is the extraction of the 
B {quare 
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ra Of Arithmetic. 


{quare root; without which (though feldom 
mentioned by furveyors in their writings) a man 
can never attain to a competent knowledge in the 
art: I thall not therefore think.it unworthy my 
pains (though perhaps other men have better:done 
it before me) to fhew you eafily and briefly how 
‘to do it. 


To extract the Square Root of any given Number. 


In the firft place it is convenient to tell you what 
the fquare root is: it is to find out of any number 
propounded a lefs number, which number being 
multiplied in itfelf, may produce the number pro- 
pounded. As for example: fuppofe 81 bea num- 
ber given me, I fay g is the root of it; becaufe 9 
multiplied in itfelf, vz. g times gis 81. Now8 
could not be the root, for 8 times 8 is but 64: 
nor could 10, for fo times ten is 100; therefore, 
I fay, 9 muft needs be the root, becaufe multiplied 
in itfelf, it makes neither more nor lefs than the 
number propounded, wiz. 81. 

Again: Suppofe 16 be 
the number given, I fay 
the root of it is 4, bes 
caufe 4 multiplied in it- 
felf makes 16. For your 
better underftanding fee 
this figure, which is a 
great f{quare, containing 

16 little {quares; any fide ~ 
of which grect fquare; 
contains'4 little fquares : 
which is called the {quare root, a 





Or, 
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Of Arithmetic. 2 


3 , 3 
. Or, fuppole a plain {quare figure be given you, | 
as this m,the margin, and it be requir- Vet 


ed of you to divide it into g {mall -— 3 a 
f{quares ; your bufinefs is to know in- | | ih 
ue. Wi 


. to,how many parts to divide any one} _ 

of the fide lines; which here mutt be | | 
into 3, and that is the root required. 
But how.to do this readily,is the thing Tam now 
going to teach you. The foots of all {quare 
humbers under 100; you have in your multipli- 
cation,table ; however; fince it is good for you to ae 
keep them in your mind, take this {mall table of it 
Dia rh i a alt livin cium, code. ia 
Roots Jai2i3i4 15 16 17.1 8 19. 
Squares | 11419 | 


rs 








16125 | 36] 49 | 641 81 
Here you fee the root of 25 is 5, the root*of ii 
64 is 8, and fo of the reft: ie 

So fat as 100 in whole numbers, your memory 
will ferve you to find the root; but if the number 
propounded, whofe root you are to fearch out, ex 
ceed 100, then puta point over the fitft figure on 
the right hand, which is the place of units, and'fe 
proceeding to the left hand, mifs the fecond figure, 
and put a point over the third ; then miffing the 
fourth, point the fifth; and fo (if there be ever fo 
many figures’ in the number) proceed on to the 
end, pointing every other figure, as you may {ee i 
here; and fo many pointsasthereare, , . , . | 
of fo many figures your root will 1234569 
confift; which is very material to re- 
member: then begin at the firft figure on the left 
band that has a point-over it, which will always be 
: B 2 the 
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4 of Arithmetic. 


the firft or fecond figure, and fearch out the root 
of the one figure, or both joined together if there 
be two; and when you have found it or the nigheft 
lefs to it, which you may eafily do by the table 
above, or your own memory, drawa little crooked 
line, us in divifion, and there fet it down; then’ 
fquare that root or quotient, (that is, multiply it by 
itfelf) and fet it under the firft fquare; draw a line 
and fubtraét; to this remainder bring down thenext 
period, or pair of figures ; doubletheroot, and place 
*t on the left hand for adivifor, then fee how often 
the divifor can be held in the refolvend, (excepting 
the figure,to the right hand) and as often as you 
find it will go, place itin the root, and alfo in the 
unit’s place of the divifor; multiply the laft-root by 
the divifor, and place the product under therefolv- 
end; continue thus tillall the periods orfquarenum- 
bers be brought down, andif any thing remains, add 
twocyphers, and work as has been taught above; 
and forevery two cyphers thus added, there will 


< 


be one decimal place in the root, 


'To extract the {quare root of 99856. ‘Point it 


as before thewn, and it. will ftand thus 99856; 
then feck a number whofe fquare fhall be equal 
to the firft igure g, viz. 3, and write it in the 
root or quotient; then having fubtracted from 9, 
2 by 3, “org, ‘there will remain o:, to which fet 
down the figures: as far as the next point, viz. 


¢ uate Oe eae aver : 
98, for the rOilOWiINS Ope ation ;: 





Ther 
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. Then taking no notice of the laft figure 8, fay, 
how many times is the double of 99856(316 
3 or 6 contained in the firft figureg? 9 
Anfwer, 1. Wherefore having fet 
1 inthe root, fubtract the produc of 098 





1 by 61, or 61 from 98, and there OI 
will remain 37; to which connect ~~ 
thelaft figures 5 6, and you will have 3750 


the number 3756, inwhich the work 3750 
is next to be carriedon; wherefore, . . 
alfo neglecting the laft figure of this, viz. 6, fay, 
How often is thedouble of 31, or 62, contained 
in 375 (which may be gueffed at from the initial 
figures 6 and 375 by taking notice how many times 
6 is contained in 37?) Anfwer, 6; and writing 6 
in the quotient,.fubtract 6 by 626 or 3756, and 
there will remain o; whence it appears that the 
bufinefs is done, the root coming out 316. 





Otherwife, with the divifors fet down, it will 
ftand thus : 


99856 (316 

9 | 
61)098 
61 


Qatar 


626(3756 
3756 





Again, if you were to extract the root out of 
22178792: Firft, having pointed it, feck a num- 
ber, whofe {quare, (if it cannot beexaCtly equalled) 

 RSoig Bay | fhall 
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Of Arithmeti¢. 


fhall be the next lefsfquare 22178791 (4709,436375&c. 
(or neareft) to 22, the f- 1% 
gures to the firft point, and = 65 
you willfindittobe4: for 69 

5 by 5, or 29 is greater “ger oy 
than 22, and 4 by 4, or 84681 
16 is lefs: wherefore 4 will tansat 
be the firft figure of the 346546 
root. This, therefore, be- < 


eect 

















‘ RT spiiyei iy. 4 3426400 
ing writ in the quotient, 2825649 
from 22 take the fquare 4 ae 
. Roeyy he 0075100 
by 4, or 16, and to the pied ante 
femainder 6, adjoin the ——== 
next period of figures 17, 350196400 


and you will have 617; zfas reads 

from whofe divifion, bythe 73624231 

double of 4, you are to Ss 3. 

obtain the fecond figure of | 

the root, viz. 7, as thus : neglecting the laft figure 
7, fay, How many times 8 ig contained in 61? An- 
iwer, 7; wherefore write 7 in the quotient, and 
from 617 take thé produé of 7 into 87, or 609, 
and there will remain 8; to which join the two 
next figures 87, and you will have 887; by the di- 
vifion whereof, by the doublé of 47, OF 94, you 
are to obtain the third figure} in order to which fay, 
How many times-is 94 contained in 88? Anfwer 
o; wherefore write o in the quotient, and bring 
down the two laft figures g1, and you will have 
88791, by whofe divifion by the double of 470, or 
0 you are to obtain the lait figure ;. thus I fay, 
‘low many times 94oin 8879? Anfwer 9; wheres 
fore write 9 in the quotient, and you will have thé 
root 4709. But, fince the produc& 9 by g409, or 
| : | 5 SPs 84681, 











Of Arithmetic. 7: 
$4681, fubtracted from 88791, leaves 4110, the 


number 4709 1s not the complete root of the num- 
ber 22178791, but a little lefs. : 

If then it be required to have the root approach 
nearer, carry on the operation in decimals, by an-~ 
nexing to the remainder two cyphers in each ope- 
ration. Thus the remainder 4110, having two 
cyphers added to it, becomes 411000; the divi- 
fion whereof by the double of 4709, or 9418; you 
will have the firft decimal figure 4.. Then having 
writ 4 in the quotient, fubtract 4 by 94184, or 
3767 36, from 4.1 1090, and there will remain 34264. 
And {o having added two more cyphers, the work 
may be carried on at pleafure, the root at length 
coming out 4709,43637, &c. 

But when the root is carried half way or above, 
the reft of the figures may be obtained by divifion 
alone; as in this example, if you had a mind to 
extract the root to nine figures after the five for- 
mer 4709,4 are found, the four latter may be 
found, by dividing the remainder, viz. 342640, 
by the double of 4704,4. | 
After the fame manner are roots extracted out 
of decimal numbers.—Thus, the root of 329,76 is 
18,159: and the root of 3,2976 is 1,81s9, and the 
0,032976 is 0,18159, and fo on. But the root of 
3297,0 is 57,4247; and the root of 32,976 is 
5.74247. And thus the root of 9,98 56 is 3,16. 

There are other ways taught byarithmeticians for 
finding the fquare root of any number; but I know 
no way fo concife as this, and after a little practice, 
fo eafy and ready, or to be wrought with as few 
figures. To do it indeed by the logarithms, or ar- 
tificial numbers, is very eafy and pleafant; but fur- 
6 PS GE! mae DS A he veyors 
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veyors have not always books of logarithms about 
them, when they have occafion to extract the 
{quare root ; however, I will briefly fhew you how 
to do it, and give you one example thereof. 

When you have any number given whofe {quare 
root you defire, feek for the given number in the 
table of logarithms under the title numbers; and 
right againft it under the title logarithms, you will 
find the logarithm of the faid number, ‘the half of 
which is the logarithm of the root defired: which 
half feek for under the title logarithm, and right 
againit it under the title number, you will find 
the root, bork 


EXAMPLE, 


Let 625 be the number whofe root is defired. 
Firft, I feek for it under the title numbers, and 
right againft it I find this Log. 2795880, which 
I divide by 2, or take the half of it 1,397640, as 
you fee: and finding that half under the title Log. 
right againft itis 25, the root defired. See the fame 
done by the former way with lefs trouble, 


625 (25 
4 





45)225 
225 


 -ccrenene-an| 




































[9 ] 


yas Peta er IG 


| GEOMETRICAL DEFINITIONS, 








| Point is that which has no parts; confe- 
quently of itfelf no magnitude, and may 
be confidered as invifible, It is commonly marked 
as a full ftop in writing, thus (.) 7 
A line has only length, but neither breadth or 
thicknefs, and may be conceived as generated by 
the continual motion of a point. There are two 
forts of lines, viz. {trait and crooked ; as ABisa 
firait line, BC two crooked lines, 


* 





A. 





An angle is the meeting of two lines in a point; 
provided the two lines fo meeting do not make one my | 
{trait line, as the line A B, and the line AC, meet BIS. 
ing together in the point A, form the an gleBAC., | a 
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Geometrical Definitions, 





C 


Of right-lined angles there are three forts, viz. 
right-angled, acute, and obtufe, 

When a line falleth perpedicularly upon ano-= 
ther line, it maketh two right angles, 


D 


C A B 


EXAMPLE. 
Let CAB bearight line, DA a line perpendi- 


cular toit, that is to fay, neither leaning twowards 
B nor C, but exactly upright; then are both the 
anglesat A, viz. DAB, andDAC, right angles ; 

and 











Geometrical Definitions. IT 


| and contain each juft go degrees, or the fourth 
| part of acircle: butif theline DA had not been 
: perpendicular, but had leaned towards B, then iW 
had DAC been an obtufe angle, or greater thana i 
‘ight angle; and DAB an acute angle, or lefs : 
than a right angle, as you fee hereunder, | 





All figures contained under three fides are call- 
ed triangles, as A, B, C. 





Where note, when a triangle as A hath three 
equal fides, it is called an equilateral triangle. 

The triangle B hath only two fides equal, and 
is therefore called an ifofceles triangle. 

The triangle C hath the three fides unequal, 
is called a {calene triangle. 


Of 























12 - Geometrical Definitions. 


Of four-fided Figures there are thefe Sorts. 


 Firft, A {quare whofe fides are all equal, and 
angles right, as A. * va 
* Secondly, Along {quare, or right-angled paral, 
lelogram, whofe oppofite fides are equal, and an- 
gles right, as B, 
Thirdly, A rhombus, whofe fides are all equal, 
but no right angle, as C. 
Fourthly, A rhomboides, whofe oppofite fides 
only are equal, and no right angles, as D. 
All other four-fided figures are called trapezia; 
thus E is'a trapezium, | 





Geometrical Definitions. L3 


Other figures that are contained under SyOnT: 
or more fides, I call irregular, asF, @ec, except 





{uch as are made by dividing the circumference 
of a circle into any number of equal parts ; for 
then they are regular figures, having all three 
fides and angles equal; and are called according 
to the number of equal parts the circle is divided 
into, or more properly according to the number 
of angles they contain, as a pentagon, hexagon, 
heptagon, o¢tagon, &c.. Which fignifies no more 
than a figure of. five, fix, feven, or eight angles; 
thefe angles are all equal one to another, ‘and their 
fides confequently all of the fame length. And 
thus (though I mention no more than eight) the 
circumference of the circle may be divided into 
as many equal parts as you pleafe; and the re- 
gular figures formed by fuch divifions, are called 
according. to the number of parts the circle is di- 
vided into. » See, for your better underftanding, 
thefe two or three following: 


A circle 
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Pentagon 
FJ 


Wal CHE O 1 


6 





THeptagor 


7 





A eircle-is a figure bounded by one cutved line 

| . as A, called the cir- © 
taarwtaemeion of the 
circle; in the mid- 
dle whereof is a 
point, from whence 
| thecircleis deferib= 
ed; .and is called 
the center; from 
this point or center 
all ftraitlines drawn 
to the circumfe- 
rence are equal, or 
of the fame length, as AB, AC, AD. 





The 





as 2 Me wee) \\e Be Be a 
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The diameter of a circle isa line as BC, which iH 
_ paffing through the center, cuts the citcleinto two a 
equal parts, or it is the longeft {trait line that can 

be drawn in any circle. | 

The femidiameter, or the radius, is the half of 
the above-mentioned line, as AB, AC, or AD, 
either of which is called a femidiameter. 

A chord is any line {horter than the diameter, 
which paffleth from one part of the circumference 
to another, as EC. 

A femicircle is the half of a circle, as BDC, 
or BEC, 

A quadrant is the fourth part of acircle, made 
by two diameters per- 
pendicularly interfeéting 
each other, as ABD, 
ADC, ABE, AEC, 
either of which is a qua- 
drant, or the fourth part 
of a circle. 

A fegment of acircle 
is a part of the circle cut 

off by a chord line, and 
may be either greater of — aie 
lefs than a femicircle. Thus EFCG is the leffer 
fegment, and EBDCF the greater fegment of the- 
{ame circle EBDCGE. 

_ Afuperficies is that which hath both length and 
breadth, but no thicknefs; whofe bounds are ri ght 
lines, as Ais a {uperfciesor plane, contained by the 
lines, BC, DE, BD, and CE, whofe length is 
BC, and breadth BD. 








When 








Geometrical Definitions. 











































B = 






























































When thefe bounding lines (at right angles to 
each other (are meafured, and the content of the 
fuperficies caft up, the refult is called the area or 
fuperficial content of that figure. 


EXAM Po Dak 


Suppofe the liné BC to be twelve feet in length, 
and the line BD to be four feet long, thefe multi- 
plied together produce 48; therefore I fay, 48 fquare 
feet is the area or fuperficial content of that figure. 


When two lines are in every part equidiftant 
from each other they are called parallel lines,: as 
the lines AB and CD; 

B 
D 





oi ELE 


C 








which though produced to ever fo great alength, 
would come no nearer to each other, and confe- 
- quently never meet. 


A diagonal line is a hne running 

Ar B through a fquare figure, dividing 
it into. two equal triangles, be- 

ginning at one angle of the fquare, 

. . and proceeding to the oppofitean- 
C tI D gle. In the.fquare ABCD, AD 


is the diagonal line. 
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GEOMETRICAL PROBLEMS, 


a —— 


PROB. I. 


To draw a line perpendicular to a given line jrom a 
point therein affigned. 


apne line given is AB, and at the point C, 
| it is required to ereét a line which thall be 
perpendicular to AB. 








D C i 


Open your compafies to any convenient wide- 
nefs, and fettingone foot of them in the point C, 
with the other make a mark upon the line at E, 
and alfo at D; then taking off your compaffes, 
open them a little wider than before, and {etting 
one foot in the point D, with the other defcribe 
the arch FF; then, without altering your com- 
paffes, fet one foot in the point E, and with the 
other defcribe the arch GG, 


C Laftly, 
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18 Geometrical Problems. 


Laftly, lay your ruler to the point C, and the 
interfection H of the two arches GG and FF; 
then draw the line HC, you have your defire, 
HC being perpendicular to AB. | 

See it here done again after the very fame man- 
ner, but perhaps plainer for your underftanding. 








PRO BoE 
To raife a perpendicular upon the end of a line. 
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AB is the line given, and at B it is required to 
erect a perpendicular, as BC. 

Open your compafles to an ordinary extent, and 
fetting one foot in the point B, let the other fall 
at adventure, no matter where io reafon, as at the 
point ©; then without altering the extent of the 
compafies, fet one foot in the point ©, and with 
the other crofs the-line AB, as at D: alfo on the 
other fide defcribe the arch EE; then laying 
your ruler to D and o, draw the dotted line D © 
F, Laftly, from the point B, you began at, 
through the interfection G, Was the line BGC, 
which will be perpendicular to AB. 


Another way, I think rather more eafy, though indeed 
nearly the fame. 


Let AB be the given line. 
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Set one foot of your compaffes in B, and with 
the other at any ordinary extent, deferibe the arch 
CEFD; then keeping your compaflés at the 
fame extent, fet one foot in C, and make a mark 
upon the.arch at FE; and keeping one foot in Ee 
make another mark at F; then with any extent 
{fet one foot in E, and with the other deferibe the 
arch GG; alfo fetting one point in F, make the 
arch HH, then draw a right line, as 1B, through 
the interfection of thofe arches, and the point 
firft propofed, it will be the perpendicular re- 
quired. 


PR: O28. sae 
From a point affigned, to Tet fall a perpendicular 


upon a line ZIVEN. 


The line given is AB, the point is at C, from 
which it is defired to draw a right line down to 
AB, that it may be perpendicular to it. 
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Firft fetting one foot of your compafles in the 
point C, with the other make 4 mark upon the 
line AB, as at D, and alfo another at E; then 
Opening your compaffes wider, or fhutting them 
Clofer, either will] do; fet one foot in the point 


of 
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Ss 

of interfection at D, and with the other defcribe 

the arch gg; do the like.at E, for the arch hh. 

Laftly, from the point affigned, through the point 

of interfection of the two arches, gg and bA, draw 

' the perpendicular line CF, 7 





PRO B. IV. 
To divide a line into any number of equal parts. 


ABi1s a line 
given, and it is re- 
quired to divide it 
into 6 equal parts. 

Make at the 
pot B a= line 
perpendicular to 
Ai tas BCi:.do 
the fame at A, the 
contrary way, as 


you fee here; o- A i. 
pen your com- | 
pafies to any con- 57 


venient widenefs, 
and upon the 
lines BC andAD, iS 
mark out five e- | 
qual parts; for it 9. \ a 
muft be always 
one lefs than the 1 
number you in- 
tend to divide the 
line into: which 
parts you may 
number as you 








ML Me til Mie 

















22 Geometrical Problems. 


{ee here, thofe upon one line one way, and the 
other the contrary way; then laying your ruler 
from Nez. on the line BC, to N° 1. on the line 
AD, it will interfe@& the line AB at E, which you 
may mark with your pen, and the diftance be+ 
tween B and E is one fixth part of the line; fo 
proceed on till you come to N® 5. and then you 
will find that you have divided the given line into 
fix equal -parts, as required. 





PRO. Be Ne 


To make an angle equal to any other angle given. 


The angle given is A, and you are defired: to 
make one equal to it. 





B 


Draw the line BC, then going to the argle. 
A, fet one foot of your compaffes “iti thé point 
h, and with the other at what diftance you pleafe, 
defcribe 
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defcribe the arch IK; then without altering the 
extent of the compafles, fet one foot in B, and 
draw the arch fg; after that meafure with your 
compaties how far it is from K to J, and the fame 
diftance fet down upon the arch from g& towards 
J, which will fall at E; draw the line BED, 
and the angle DBC will be equal to the given 
angle A. 


BY RGO* Bs VE 


To draw lines parallel to each other. 


AB is a line given, and it is required to draw 
a line parallel to it. 





Set one foot of your compaffes at or near the 
end of your given line, as at E, and with the 
other defcribe the arch a4; do the fame near the 
other end of the faid line; then draw the line 
CD, juft to touch the convexity of thofe arches, 
and it will be the parallel required. 
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PRO Bea Vik 


| 
| Tordraw a line parallel to another line, which feall 
fe | aljfo pafs through a point affigned. 
| 


Let AB be the given line, C the point through 
which the required parallel line muft pafs. 





ames 





C D 





A: B 





Set one foot of your compaffes in C, and clofing 
them fo that they will juft touch (and no more) 
the line AB, defcribe the arch aa; withthe fame 
extent in any part of the given line fet one foot, 
and defcribe-another arch, as at D; then through 
the afligned point’ C, draw a right line CD, jutt 
to touch the convexity of the laft deferibed arch, 
and it will be parallel to AB, as was required, 


P RO B.. VIII. 


To fornt a triangle with three given right lines, pro- 


vided any two of thefe lines, taken together, be 
longer than the third. 


Let the three lines given, be thofe marked Poa, 
3, In the next figure, 


t Take 
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Take with your compafles the length of either 
of the three in this ; 
example: let it be 2 
that N° 1f. vz, 3————______. 
the longeft, and lay De eG 
it down as hereun- ad 
der from A to B; 
then taking with 
your compafles the 
length of the line A 
2, fet one foot in‘ a 
B, and make the arch C; alfo taking the length 
of the laft line 3, place your compaffes at A, and 
defcribe the arch D, which willinterfe@ the arch 
C in the point.e; from this point of interfeétion 
draw right. lines to the points AB, which {hall 
conftitute the triangle Ae B; the line AB being 
equal to the line N° 1, Be to N° 2, and Aeto 

3° 











PR O'R. TX: 


Io make a triangle equal and equiangular to a tri- 
angle given. 


Firft make an angle equal to the angle at A, as 
you were taught B 


in Prob. §. Then | 
making the lines A 
AD and- AE re- C 


{pectively equal n 


£ ° 
to AB and AC, * 
drawthe line DE, “& 
| E 


PROB. 
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PK OCS ae 
To defcribe a fquare figure upon a given right line. 
A Let A be a line given, 


and it is required to make 
€ a {quare figure thereon. 
Firft,, Lay down the 
posh of your line A, as 
AB 





Secondly, Raife BC 
perpendicular and. equal 
to BA. 

Thirdly, Take the 
GB length of either of the 
aforementioned lines with your compafies, and 
fetting one foot in C, defcribe the arch ee; do the 
like at A, and deferibe the arch ff. 

Fourthly, Draw lines from A and € to the 
point of interfection, and the {quare is finifhed. 





A 

















P R'O B. .XI. 
To maké a right-angled parallelogram, or long 
Square. 
I _— Thisis much likethe 
2 —+— former. Admit two 
i : lines be given, ast, 


oot) rer. 
ah ta 


2, and it 1s required 
to make a parallelo- 
iB gram of them: what 
a parallel- 
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a parallelogram.is, you may fee in the fecond 
chapter of Definitions. | 

Firft, Lay down your longeft line, as AB, 
upon the end of B, of which erect a perpendicular 
line,, equal in length to your fhorteft lme; and 
{fo proceed, as you were taught in the foregoing 
problem. 


P ROB... XI. 
Jo defcribe a rhombus. 


Firft, Make an angle, ACB, of any magnitude 
at. pleafure with two equal 
lines, as AC and BC; then 
taking. one, of thefe lines 
in. your compafles; fet one 
foot in A,’ and defcribe the 
arch 454; alfo fet one foot in 
B, and defcribe. the arch cc. 
Laftly, draw lines from A and 
B to the. point of interfection, 
and it is. finifhed. The two 
equilateral; triangles together, of 
ferm a rhombus. 

._ A rhomboides differs from .a rhombug,.as a 
right-angled parallelogram does from a {quare > it 
. being no other than an oblique parallelogram, and 
therefore it is needlefs to give its defcription, 





=~ 














Geometrical Problems. 





















FP. R-O: Boa, 


To divide a circle into any number of equal parts, not 
exceeding ten, and alfo to fhew how the Jjigures 
called, Pentagon, Hexagon, Heptagon, Odta- 
gon, &c. may be defcribed. | 


Let ABCD bea circle, in which it is required 
toinfcribean equilateral triangle, being the greateft 
that can poffibly be made therein. 

Cc Keeping your 

ay compaffes at the 

fame extent they 
were at when you 
made the circle, 
A fet one point of 
B them in any part 

of the circumfet- 

ence, as at A, and 

with the other 

make a mark at 

- D FE, and alfo at f; 

then draw a line 

from E to f, which will be one fide of the triangle. 

I need not tell you how to make the other two 
fides, for as it is an equilateral triangle, all three 
fides will be of equal length. | 





































Geometrical Problems. 2.9 


To make a pentagon, or five-fided figure. 
Draw firft an obfcure circle, as ACBD: then 
draw a diameter from A 
to B; make another dia- 
meter C D perpendicular 
to the firft; then taking 
with your compaflés the 
length ofthe femidiame- 
ter, fet one point in A, 
and make the marks 
E, F, drawing a line be- 
tween them, as you did bal ig 
to make a triangle. Next, fet one point of your Has 
compafies in the interfection at g, and extend the vie 
- other to C, draw the arch CH: and the chord of ae 
this arch, vz. the line CIH, will be the fide af 
a pentagon, and the greateft five-fided figure that i! 
can be made within that circle. With this extent f 
of your compafies, you may mark out five points | 
round the circle, and joining thofe points with i 
right lines, the figure will be finifhed. ni, 




















To make a hexagon, or fix-fided figure. 


Drawanobfcure circle, 
as you fee here, and then, 
without altering the ex- 
'tent of the compaffes, 
mark out the hexagon § 
required round thecircle; } 
for the femidiameter of * 
any circle is the fide of 
the greatett hexagon that 
can be made within the 
fame circle. 
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30 Geometrical Probleras. 


‘This is the way coopers ufe to make heads for 
their cafks. 


To make a beptagon, or figure of feven equal fides 
and ideas : 

a You muft begin and 
Seah say SO proceed, as if you were 
going to defcribe an 
equilateral triangle in 
; a circle, till you’ have 
}; drawn the lanes ER; 
iF then taking with your 
/ compafies the half of 
J that line, viz. from © 
ee Pils to E, or from o,to F, 
| eae Le mark out round the 

circle your -heptagon ; 


for the half of ihe line EF is the fide of 1t. 










To make an oftagon, commonly called an eight-/quare 
gure. 
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Geometrical Problems, 31 


Firft, Make a circle. 

Secondly, Divide it into four equal parts by two 
diameters, the one perpendicular to the other, as 
AB and CD. 

Thirdly, Set one foot of the compafies in A, 
and make the arch ee; alfo with the fame extent 
fet one foot in C, and make the arch Sf; then 
through the interfection of the two arches draw 
a line to the center, viz. ¢ h. 


Laftly, Draw. the line IC or IA, either of which 
is the fide of an o€tagon. 


To make a nonagon. 


Firft, Make a cir- jets 
cle, and an equilate- ee 

ral triangle in it, as 
you were taught at 
Prob. XIII. Then 
divide the arch AB 
intothreeequal parts, 
as Al, 12, and B2. 
Laftly, draw the lines 
AVI, (12,52 B: ee; 
quite round the cir- 
cle, and the nona- 
gon will be com- 


pleated. 
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Geometrical Problems. 














To make a decagon. 


You muft work altoge- 
ther as you did in making 
a pentagon. See the pen- 
tagon above, where the di- 
{tance from the center K, 
(fee the laft figure but 4) to 
the point at H, is the fide 
of a decagon, or ten-fided 


figure. 








PROB. XIV. 


Three points being given: To defcribe a circle, whofe 
circumference fhall pafs through thofe given points, 
provided they are not in a firait line. 


Let A,B,C, be the three points given ; firft fet- 
ting one foot of your compaffes in A, open them 
to any convenient widenefs, more than half the 
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Geometrital Probleins. 33 | 
| Giftarice between Aand B, anddefcribe the arch dd; ae 
then, withoutaltering theextent, fet one pointin B; a) 
and crofs the firft archat eande; through thofe two 
interfections draw the line ze. SS 
The very fame you muft do between B and C, Ne 
and draw the line ff; where thofe two lines in- i 
terfect each other, as at g, there is the cénter of the 
circle required ; therefore {etting one foot of your 
compatfies in g, extend the other to any of the points 
given, and defcribe the circle ABC: Note; the cen - 
tre of a triangle is found the fame way. | 
PR: OoB: XV: Wy 
Lo defcribe the carpenter's or common oval, Several Mi 
ways; alfo to 


defcribe an ellipfis. | Wi 
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34 Geometrical Problems. 
Fig.1. Defcribea circle at pleafure, and through 


the center thereof. draw an indefinite right line, as 
AB. On the two points where the circumference 
of this circle cuts the line A B, as centers: de- 
{cribe circles with the fame radius as before; draw 
dc perpendicular to A.B, and pafling through the 
center of the middle circle. From the points C 
and d,'draw C e,, Chand df, dg: fet one foot 
of the:compafies in D, and extend the other to ¢, 


defcribe the arch gts with the fame extent, and 


one footin C, defcribe the arch 4 e; thefe etolies 
together, with the circular parts ie g hb, will 
form the.oval A:g f Be} A required. 

fig. 2. Draw any. trapezium “t pleafure, and 
produce the fides indefinitely towardsA, E, F, B, 
gic. Upon each angular point of this trapezium, 
as a center with a radius equal to half the fide 
thereof, defcribe a citcle; which done, from the 
eenters.1, 2, with the rae I F, 2 B, defcribe the 
arches F C,; BH, and.the oval is finithed. 

Fig. 2. Phis needs no defcription,#t being fo 
like the two former figures, and eafier than dither 
of them. 

Here note, that you may make the ovals 1 and 2 
of any determined length ; for inthe length ie 
the firft, there is four fe midianierae of the {mall 
ircles; and in me laft but.three. ~If.therefore 
any line was_given you, of which length an oval 
was req uired, you ‘thot take in your compaffes 
only the fourth part of the line to make the ovak 
vf: the third part to make the oval Pig. 


2A \ i 
5 and with that extent. you “muft defcribe the 
{mall cireles : the BieRy tT a will be always propor- 
tional tg the length. But if the breadth be 


given, 








Geometrical Problems. 2 & 


given,-you muft defcribe the circles with one 
fourth part thereof, to make the oval F eee 
Fig. 4. This ellipfis is to be defcribed by hav- 
ing the length and breadth both given, LetAB 
be the length, CD the breadth of the requiréd 
ellipfis. Firtt, Lay down the line AB equal to 
the given length, and crofs it in the middle with 
the perpendicular CD, equal to the given breadth. 
Secondly, Take in half the line AB with your 
compafies, viz. Ae, or Be; fet one foot in C; 
and make two marks upon the line AB, POE ay 
and ¢; alfo with the fame extent fet one foot jn 
D, and crofs the former marks at f and g. ‘Vhird- 
ly, at the point fand ¢g fix two pins; or if it be 
a garden-plat, or the like, two ftrong fticks, 
Then putting a line about them, make faft the 
two ends at fuch an exact length, that, ftretching 
by the two pins, the bentof the line may exactly 
touch A or B, or C or D, or 4, as in this diaz 
gram it doesat 4; fo moving the line ftill round, 
it will defcribe a true ellipfis, 































36 ‘Geometrical Problems. 


7 
: PRO (BRAVE. 

To divide a given line into two parts, which may bein | 

fach proportionto eachother, as two given lines are. 
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Geometrical Problems. 37 . 


| - Let AB be the given line to be divided in fuch 
proportion as the line C is to the line D. | 
Firft, Prom A draw a lineat pleafure, as AE ; 

then taking with your compafles the line C, fetit 
off from A towards E, which will fall at F: alfo 
take the line D, and fet off from F to E. 3 

Secondly, Draw the line E B ; and from F draw 
FG parallel to E B, which fhall interfect the given. 
line AB in the point required, w7z. at G; thus 
will AG and GB be in like proportion to 
each other, as C and D are. | 








Example by arithmetic. 


The line C is 60 feet, perches, or any thing 
elfe; the line Dis 40; the line A B is 50; which 
is required to divide it in fuch proportion as 60 to 
40. Firft add the two lines Cand D together, and 
they make 100: then fay, If 100 the whole, give 
60 for its greater part, what hall 50, the whole 
line A B, give for its greater proportional part? 
Multiply 50 by 60, it makes 3000; which, di- 
vided by 100, produces 30 for the greater part ; 
which 30 taken from 50, leaves 20 for the lefler 
part: as therefore 60 is to 40, fo is 30 to 20.” 


PR O'R, XVI, 


To find a fourth in proportional to three given lines, 


Let ABC be the three given A——14 
lines: it is required to find a B———~18 
fourth line, which may bein fuch C—— 
proportion to C, as B is to A, 

D 3 which 
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28) Geometrical Problems. 


which is no more than performing the Rule of Three — 
by lines ; thus, If A 14 give B 18, then what thall 
C 2rgive? Anfwer 27. But to perform the fame 
geometrically, work thus: Ad 
Firft-make any Angle, as BAC: then take with 
your compaffes the firft line A, and fet it from A 
to 14. Alfo take the fecond line B, and fet it 


from A to 18; dzaw the line 14, 18. Then take 








B 





the third line C with your compafles, and fet it 
from A to 21. From ar, draw 21, 27 parallel to 
14, 18. Then will A 27, be the length of your 
fourth line required. ae Re 
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And here for'a while I thall leave thefe Problems, 
till I come to fhew you how to divide any piece of 
land ; and to lay out any piece of a given quantity of | 
acres into any form or figure required: and in the 
mean time T {hall thew you in the next chapter, 
whatisneceflary to be known relatingtomeafures of 
various kinds, 
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CHAP. oT, 


Of MEASURES, 


ND firft of Yong meafures; which is eithe 
) inches, feet, yards, perches, chains,€?c. Note 
That twelve inches make one foot, three feet one 
yard, five yards and an half.one pole or perch, 
four perches one chain of Gunter’s, eighty chains 
one mile. But if you'would bring one fort of mea- 
_ fure into another, you muft work by Multiplication 
or Drvifion. As for example: Suppofe you would 
know how many inches are contained: in twenty 
yards; firit, reduce the yards into feet by multiply- 
ing them by 3, becaufe 3 feet make one yard, the 
product is 60; which multiplied by 12 the num- 
ber of inches in one foot, gives 720, and fo many 
inches are contained in 20 yards length. - Bio 
On the contrary if you would know how many 
yards there are in-720 inches, you mutt firft divide 
720. by 12, the quotient is 60 feet; that again 
divided by 3, the quotient is 20 yards. The like 
you muit do with any other meafure, as perches, 
chains, &c. of which more hereafter. 
Long |Link| Foot [Yard| Perch}Chain|Mile | 


— ee enneemiremeetas | emeteancren | cemepeneenmencaintons | qramapcapecmtevempemy 


Inches|7.92| 12 | 36 198 | 792 163260 
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40 Of Measure. 


See this table of the long meafure annexed, the 
ufe whereof is very eafy. If yqu would know 
how many feet in length go to make one chain, 
Jook for chain at the top, and at the left hand a 
feet; againft which, in the common angle of meet- 
ing, is 66; fo many feet are contained in one chain. 

But becali fe Mr. Gunter’s chain is mott i in ufe 
among furveyors for meafuring of lines, I thall 
chiefly infift'on that meafure, it being the beft in 
i ufe for lands. 
eu This chain contains in length 4 poles or 66 feet, 
ui and is divided i into 100 links, each link is therefore 
in length 7 ¥ “; inches: if you would turnany num- 
4) | ber of chains ‘into feet, you muft multiply them by 
ea 66,as 100 chains multiplied by 66, make 660 feet ; 

} butif you have links to your dati: to be ariea 
into feet, and. parts of feet, you muft fet down the 
chains and links, as if they were one whole num- 
ber; andafter having multiplied that number by 66, 
cut off from the product the two laft figures to the 
right hand, which will be the hundredth parts of a 
foot. and thofe on ‘the left hand the feet required, 


EXAMPLE, 


Let it be required to know how many feet 
there are in 15 chans, 2% links, 
I fet down thus the Multiplicand 15,26 
Thenum. of feetin onechain Multaphe, 66 
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9159 
Product 1co6|co feet, 
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Of Measure. Ai I 


The product is\1006 ve<.. This is fo plain, it 
needs no other example. | 

But now on the other hand, if one thoufand | 
and fix feet and an half were given you to reduce i Van 
into chains and links, you muft divide 1906.50 | 
by 66, the quotient will be 1.525, vzz 15 chains, 
2s links. But for thofe that do not well under- | 
ftand Decimal Arethmetick, and may perhaps meet i 
with more difficult queftions of this nature, I | 
have inferted the following table; 





A TaBLe, fhewing how many feet, and | 
parts ofa foot; alfo howmanyperches, i 
and parts of a perch, are contained in | 
any number of chains and links, from 

one link to one hundred chains, 














Es Pe ne = LZ 
=e =a ee ~ @ The Explanation of. \@ 
vey st ty ess = S- the Table. | 
o}o o 5 i. 

Pie ee : ye 

a es Tf you would know 

ae o how many feet are con- 

e) a A : 4 

ak tained in 20 of Mr, 

- Pad SMR" Gunter’s chains: 

1100 . O6]o . o4 A i 
2/01 + 32}0 . 08 8 Firft Under title 
3/01 - Zee - 12 {2 Chains feek for 20; 
4\0o2 . Odio . 16 16 and right againft it, un- 


20 der title Feet, ftands 
ae 1320, the number of 
28 feet contained in twen- 
52 ty chains. Alfo under 
36 title Perches ftands 80, 
10|06 . 6clo . 40 10 40 the number of perches 
20|13 . 20]0. 80 20]; 801 contained in twenty 
30/19 . Fol . 20 30|1g80}120 chains, 

40/26. 4elr . 60 40|2640}160 

50|33 . 0012 . oo 503 300|200 

60139 . 6o}z . 4o 6013960)|240 

70146 . 2012 . 80 70146201280 

80l52.. 8c13 . 20 8c}5280}320 

99159 - 4c]3 . 60 9°}5940}360 

_100 66 . ocl4 . 00 100|5600!400 


a’ 4: 


6lo3 . g6lo . 24 
7104. . O2lo . 28 
8105. 2810. . 32 
glos . g4lo . 36 9 
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A2 Of Measure. 


Again, If you would know how many feet are 
contained in eight links only of the chain, feek 8 
under title Links, and right againf itttands 05.28, 
which is five feet 3% of a foot, fomething more 
than five feet and a quarter. .. Alfo under title . 
Perches, and parts of a perch, ftands'9.32; which 
fienifies that 8 links cantain o perch ros Of aperch, 
But, to know how many feet are contained in an 
number of chains and links together, firft feck the 
feet anfwering to the whole chains, and write them 
down next the firft anfwering the links; and add- 
ing them to the other, you will have your defire. 
Example: In 15 chains, 25 links, how many feet? 
Ar, Firit, by the table I find 10 chains to contain 660 
ui feet, which I write 











i Boe 
gown thus: Chains, Feet, Parts, 
And when you have 190 - 660 | 

added them together, 5 20 
v7 “ + i z 33 
you find the fum tobe Links 20 12) (2¢ 
1006 feet, and 3% of a m 231.520 
foot that is contain- foo Lae 
ed in I5..chains, 25 Added . qoob 59 
_- 
links 
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In like manner, if it had been afked how many - 


+) hac. "A CPO} 7 ah) pts ; 1: 
petches are contained in 15 chains, 26 links? 
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Of Measure. 43 
In the table againft{ 10 | Perch. Parts. 








chains ftands 40 
is 20 
20 Links. rele) So 
5 kinks. 00 20 
Anfwer, 60 Perches. | 60 100 





' Obferve, that the foregoing table is as large 
again as it need to be; for you fee both the 
columns are alike in figures and only differenced 
by points. I made it fo for your clearer under- 
ftanding of it; which, when you well do, you 
need ufe no more than onecolumn; which if you 
pleafe, you may have placed ona {cale, or any 
other inftrument. Butnow, to bring a lefs mea- 
fure into a greater, requires divifion, and is there-. 
fore more troublefome than to bring a greater into 
a lefs, which requires only multiplication: I 
have therefore, for your eafe, hereto annexed a 
large table, with which, by in{pedtion only, or 
at moft by a little eafy addition, as in the former, 
you may change any number of feet into chains, 
links, and parts of a link (Mr. Gunter’s chain is 
here ufed) alfo into perches, and parts of a perch, 
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of Measure. 4% 


This table is like the former, and needs not Hit 
'. much explanation. However, I will give an ex- ie 
ample or two. 

Admit I would know how many .chains in ae 
length are contained in coo feet. Firft, in the ae 
left-hand column, under title Feet, I look out ir 
soo, and right againft it I find 7 chains, 57 links, 


575 parts of 1000 of a link, or ici em 
“links. So likewife under title Perches, I find 30 
ssoo perches. But if you would know how many 
' feet the fraction 4% contains, you mutt feek for 
303 in the column titled Parts of a Perch, and 
right againitit you will find 5 feet. So I fay that 
500 feet is 30 perches, 6 feet. 
Again, I would know how many chains and 
~ links there are in 15045 feet. Firft feek for 10000, 
and write down the chains, links, and parts of a ree 
link contained therein. Do the like by sooo; Ie 
alfo by 4oand 5. Laftly, addine them together, 
you have your defire. 


Peet. « Chain’ Link: Parts. 





1oo00 == 51 oT Ls 

DOO t sare "7 Sek ARs 1757 
40 == 0 ~60 606 | 
Seeracyn Osean «15°75 | 


paste 


Added make——~ 227 9+ 45% 








Anfwer, 227 chains, gs links, and 453 parts 
are contained in 15045 feet. | 


One Example more will be fufficient for the 
ufe of this table. 


How many perches do 10573 feet make ? 
: Freee, 
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46 of Measure. 


Feet. Perches. Parts: 
10000 606 o60 


SOOM 130 Bee 
7O ee fo 
eZ O I8t 








Add——640 786 


tenements gy 





The an{wer is, 640 perches, and ,Z2£ of 4 perch, 


origfeet. A furlong is 40 perches in length ; 8 
furlongs make 1 mile. Thus much for Long Mea- — 
jure: I fhall now proceed to i 
Square Meafure. | 
Planometry,or themeafuringSuperficies orPlanes 
(as Sir fouas More fays\ is done with the {quares 
of fuch meafures, as a {quare foot, a fquare perch, 
or chain; thatis to fay, by {quares whofe fides are 
afoot, a perch, or chain; and the content of any 
{uperficies is {aid to be found, when we know how 
many fuch {quares it contains: | . 
As for example: Suppofe ABCD wasa piece of 
—piland, and the length of 
the line AB or CD was 
4 perches ; alfo the length 
of the line AC or BD 
was 5 perches ; I fay, that 
piece of land contains 20 
{quare perches, as you may 
iceit here divided; every 
little {quare being a perch, 
having a perch: in length 
“Dior its fide. If you Jay 
down .a {quare figure, 
ts whofe 
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Of Measure. 49 


whofe fide is 1 feot, and at the end of every inch 
you draw lines crofling one another, as thefe 
here, you will divide that {quare foot into 1i4 
little {quares, or fquare inches. 

Or thus: The line 24 is a perch y % 
long, or 16 feet 1, fo is the line 4d, , 
and the other 2 lines: the whole 4- 
gure a4 cd is called a fquare perch. ¢ é 

But before we go any farther, take this table 
following of fquare meafure. 
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48 Of Meafure. 
R ‘ be ; ' 

This Table is like the former of long meds 
fure, and the ufe of it is the fame. “th 
jxample: If you would know how may {quare 

feet arc contained in one chain; look for the feet at 
top, 2nd chain on the fide; and in the common 
angle of meeting flands 4256, fo many {quare 
feet are-contained in one fquare chain 
The common meafure for land is the acre,. 
which by ftatute ts appointed to contain 160 {quare 
perches ; and it matters not what form the acte 
is of, fo it contains juft 160 fquare perchés; as in 
a right-angled parallelogram, 10 perches one way; 
and 16 another, contain an acre: fo does 8 one 
way, and 20 another; and 4 one way, and 40 
another. If then, having one fide given in perches, 
you would know how far you muft go on the per- 
pendicular to cut off an acre; you muft divide 
160 (the number of fquare perches in an acre) 
by the given fide; the quotient is your defire: As 
for example: the given fide is 36 perches; divide 
160 by 20, the quotient is 8: by that I know; 
that 20 perches one way, and 8'another, includ- 
ing a right angle, will be the two fides of an 
acre; the other two fides muft be parallel to 
Pcie. ners Ger os 
And here I think it convenient to infert this ne= 
ceflary table; fhewing the length and breadth of an. 
acre in perches, feet, and parts of a foot. But if 
your given fide had been in any other fort of mea- 
gure; as for inftance in yards, you muft then 
have found the fquare yards in an aere,. and that 
number you muft have divided by the given 


number of yards, the quotient would have an- 
{wered the queftion, 3 
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If 44 yards be givenfor |¢ Lee 5 eg 
the breadth, how many |Alacc | }El Acre, 
. : i pemiied 5 ; 
yards mutt there be in Sa =| [Sa = 
length to contain juft one |e}s| 8 | |aisl ¢ 
=~ om Mi a - 
acre? 318 2/8 
FirftI find, thatan acre |rofi6}o_| J28) s\is2 
contains 4840 fquare yards, |11/'4) 9_| |29|_5} 823 
which I divide by 44, the  |#2|!3] 5z | |39]_5} 52 
quoticnt.sisirro: for ithe |P5|2)57) 3% 5h As 
length of !4an acre. And) }/¢} 2) 23; e 
isfroftr | [33f 4}ig 


thus knowing well how to 


























IC|1o} O 34) 4) 
take the length and breadth = [7/7] Ga (3.1 aor 
of an acre, you may alfo,  irgisliq3] [364] 75 
by the fame way, know fro} 3} 675) [57/4 sé 
how to lay downany num-_—}zo 8} o | [38] 4) 33, 
ber of acres together; of 2!| 7/'0% | 139) 4] 12 
which more hereafter. 22) 7| 42 | [40] 4/0 _ 

. 3 ZI 
Reducing of one fortof |2 4 ee ghee bal 
fquare meafure to another, |4/—}—| |E)3)32 
; . 25) 6) 7a's| 143) 3]/L 142 
is done as before taughtin [?/~|—= Saar 
. ‘ hes EY 2.7 es zz 

long meafure by multipli- FSI] te}alae 


cation and divifion. And 


becaufe Mr. Gunter’s chain is chiefly ufed by fur- 
veyors, I {hall only inftance in that, and thew you 
how to turn any number of chains and links into 


acres, roods, and perches. 
the fourth part of an acre. 


Note, that a rood is 
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50 Of Measure. 


And firft, obferve that ro fquare chains make 
1 acre, that is to fay, 1 chain in breadth, and 10 
in length; or 2 in breadth, and ¢ in length, is an 
acre, as you may fee by the {mall table hereannexed. 











So Eee ee And thus knowing that 
S £2. & = 10 chains make an acre, 
i es iin ael e . aae any numberof chains 
i ie es ° - 
| » be given to be turned in- | 
| ti to acres, you muft di- 
if 5’ vide them by ro, and the 
Hl aw : : 
i I quotientwill be the num- 
a. (“2 Wio oo ber of acres contained in 
HH 3 8 5 00 fomany chains. But this 
1 54 & 3 33 333  divifion is abbreviated by 
O59 2-050 only cutting off the laft 
a an) : 
spent 2 Gabe figure; thus if rsgo 
“7 © 1 66 666 chains were given to be 
58 ty 42 285  turnedintoacres, bycut- 
A9- G0 2 ting off the laft figure 


ho Ir «11 415gjo, there is left 1 
acres, which is the fame thing as if you had divided 
1590 by ro. If any chains remain after the divifion 
by 10 is ended, they may be reduced into roods 
and perches, thus, multiply the remaining num- 
ber of {quare chains by 4, and cut off one figure 
from the right hand towards the left, the remain- 
ing figures will denote the number of {quare 
roods contained in the faid chains; this done 
multiply the figure cut off by 40; then from 
the produ@, cut off one figure in the fame man- 
ner as before, and you will have the number of 
perches required, exprefied by the remaining 
hgures towards the left hand. 
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In 1599 fquare chains, how many acres, roods, 
“and perches? 














Acres——1 9|g 

4 

Anfwer, 159 acres, 3 roods, wiatias, I 
and 24. perches. ‘Roods— 316 
40 

Perches 24—0 


On the contrary, if to any number of acres | 
given you annex a cypher they will be turned into Ne 
chains. Thus gg acres are ggo chains, 100 acres . 
1000 chains; @c. the fame as if you had multi- aii 
plied the acres by ro. And if you would turn ni G 
{quare chains into {quare links, annex four cyphers Ss 
to the number of the chains; thus 99o.chains will ee 
beggooooo links, 1ooochains be 1oo00oco links; 
thevery fameas if you had multiplied ggo by 10000, 
the number of fquare links contained in one chain. 

And now, whereas in ca{ting up the content of 
a piece of land meafured by Mr. Gunter’s chain 
(vz. multiplying chains and links by chains and | 
links) the produé will be {quare chains and parts; iM 
you muft therefore from that product cut off five 
figures to find the acres; which is the fame as divid- 
ing the product by 100000 (the number of {quare 
links contained in one acre) then multiply the five 
figures cut off by 4; and from that produét cut 

: ie off 
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off five figures, you will have the roods. Laftly 
multiply by 40, and take away (as before) s 


figures, the reft are perches. 


EXAMPLE, 


Admit a right angled parallelogram, or long 
{quare, to be one way 5 chains, ss links; and 
the other way 4 chains, 35 links: I demand the 
content in acres, roods, and perches? 

Multiplicand g55 
Multiphicator 435 














eh) 
1665 
2220 
Anfwer, 2 Acres, Acres 2\4142¢ 
4. 
1 Rood oo 
26 Perches J Roods 1\65700 
40 


And yo Parts of Perch, Bitin S IRE 
Perches 26|28000 


Peseces. 


Laftly, Becaufe fome rather chufe to caft up the 
content of land in perches, I will here briefly thew 
you how it may be done; which is only by dividing 
by 160 (the number of fquare perches contained 
in one acre) the number of perches given, 


EXAMPLE, 


iH Admit a parallelogram to bein length 55 perches, 
| and in breadth 45 perches; thefe two multiplied 
| together make 2475 f{quare perches ; to turn thefe 
into 
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into acres, divide by 160, the quotient is 1 acres, 
and 75 perches remain; which, to turn into roods, 
divide by 40, the quotient is 1 rood, and 35 
perches remain. So the content of this piece of 
land is 15 acres, r rood, and 35 perches, 

| Here follows a table to convert perches into 
acres and roods. 


The Ufe of the Taste: 


In 2475 perches, how many 
2joo) acres and roods? 


Perch. Acr. Rood. Per, 

2000 12 2 oo 

ADO eh 126 100 

ZOHO ond78 BO 

3[00] 1'o which add the odd 5 perches g 9 6 5 
fo} [eTe) 

Sr SUN EM Pee 


Anfiwer Is | I | as 
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Of Inftruments and their Ufes. 





And firft, of the Chain. 


“HERE are feveral forts of chains, as Mr. 
Rathbrone’s of two perches in length; others 

of one perch long: fome of 1000 feet in length. 
But that which is moft in ufe among furveyors (as 
being indeed the beft) is Mr. Gunter’s, which is 4 
pole long, and contains 100 links, each link being 
7 ves inches in length. The defcription of this 
chain, and how to reduce it into any other meafure, 
you have at large in the foregoing chapter of mea- 
fures. In this place I thall only give you fome few 

directions for the ufe of it in meafuring land. 

Take care that they who carry the chain deviate 
not froma ftrait line; which you may do by ftand- 
ing at your inftrument, and looking through the 
fights. If you fee them between you and the mark ~ 
obferved, they are im a ftraitline, otherwife not- 
But without this trouble, they may carry the chain 
true enough, if he that follows the chain always 
caufes him that goeth before to be ina direct line 
between himfelf and the place they are going to, {fo 
that as the foreman may always cover the mark 
from him that goes behind. If they. fwerve from 
7 the 
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the line they will make it longer that it really is, 
a {trait line being the neareft diftancé that canbe 
between any two places. 

Be careful that they who carry the chain, mif- 
take not a chain either over or under in their ac. 
count; forif they fhould the error would be very 
confiderable ; as fuppofe you were to meafure a 
field that you knew to be exactly fquare, and there- 
fore need only meafure one fide of it: if the chain- 
carriers fhould miftake but one chain, and tell 
you the fide was nine chains when it was really 
10, you would make of the field but 8 acres and 
16 perches, when it fhould be 10 acres jutt. 
And if in fo fmalla line fuch a great error may 
arife, what may be in a greater you may eafily 
imagine; but the ufual way to prevent fuch mif{- 
takes, is to be provided with 10 {mall fticks, fharp 
at one end, to ftick in the ground; and let him 
that goes before, take ali the fticks in his hand at 
{etting out, and at the endof every chain {tick down 
one, which let him that follows take up: when 
the ro fticks are ufed, you will be fure they have 
gone 10 chains: then if the line be longer let 
them change the fticks, and proceed as before, 
keeping in memory how often they change: they 
may cither change at the end of ro chains, then 
the hindmoft man muft give the foremoft all his 
{ticks ; or, whichis better, at the end of rr chains, 
and then the laft man mutt give the firft but nine 
flicks, keeping one to himfelf. At every change 
count the fticks, for fear left you have dropt one, 
which fometimes happens. 

If you find the chain too long for your ufe, as 
for fome lands it is, e{pecially in America, you may 
E 4 then 
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then take the half of the chain, and meafure as 
before, remembering ftill, when you put down 
the meafure of the lines in your field-book, that 
you fet down but the half of the chains, and the 
odd links; as if a line meafured by the little 
chain be 11 chains, 25 links, you muft fet down 
five chains, 75 links; and then in plotting and 
cafting up it will be the fame as if you had mea- 
fured by the whole chain. 

It is ufual at the end of every ro links to have 
aring, ora piece of brafs fixed, for your more 
ready reckoning the odd links. . 

When you put down in your field-book the 
Jength of any line, you may fet it thus, if you 
pleate, with a {top between the chains and links, 
as 15 chains, 15 links, 15.15; or without, asthus, 
1515 links, it will be all one in the cafting up. 


Of infiruments neceffary for taking of an angle in 
the field. . | 


There are but two material things (towards the 
meafuring of a piece of land) to be done in the 
field; the one is to meafure the lines (which I have 
fhewed you how to perform by the chain,) and the - 
other is to take the quantity of an angleincluded by 
thofe lines; for which there are almoft as many in- 
ftruments as there are furveyors. Such among the 
re{t as are the moft efteemed, are the plane table for 
{mall inclofures, the femicircle for cham paign 
grounds, the circumferentor, the theodolite, &c, 
To defcribe thefe to you, with their feveral parts, 
how to put them together, take them afunder, &c. 
is like teaching the art of fencing by book; one 
hour’s ufe of them, or but looking on them in the 
~. in{trument- 
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inftrument-maker’s fhop, will better defcribe 
them to you, than the readin g one hundred fheets 
of paper concerning them. Let it fuffice that ; 
the only ufe of them all is no more (or chiefly at = 
moft) but this, vzz. | ae 





To take the quantity of an angle. 


As fuppofe AB and AC are two hedges, or 
other fences of a field, the chain ferves to mea- 


B 


. 


A. 





C 
fure the length of the fides A B or AC, and thefe 


inftruments, we are {peaking of, are to take the 


angle A. And firft, by the 


Plane Table. 


Place the table (already fitted for the work, with yi) 
a fheet of paper upon it) as nigh to the angle A as 
you can, the north end of the needle hanging di- 
rectly over the flower-de-/uce ; then make a mark 
upon the fheet of paper at any convenient place for 
the angle A. and lay the edge of the index to us 
mark, 
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mark, turning it about, ’till through the fights 
you view the point B, then draw the line A B by 
the edge of the index. Do the fame for the line 
AC, keeping the index ftill upon the firft mark, 
then will you have upon your table an angle 
equal to the angle in the field. 


Lo take the quantity of the fome angle by the femi- 
circle. 


Place the center of your femicircle in the angu- 
Jar point A, and caufe marks to be fet up near B 
and C, fo far off the edges, as your inftrument at 
A ftands; then turn the inftrument about ’till 
thro’ the fixed fight you fee the mark at B; there 
{crew it faft: next turn the moveable index ’till 
through the fights thereof you fee the mark at C, 
then fee what degree upon the limb is cut by the 
index ; which let be the 45th, then is the angle 
ABC 45 degrees. 


To take the fame angle by the circumferentor. 


Place your inftrument, as before, at A, with the 


flower-de-luce towards you, dire& your fights tothe 


marks at B, and fee what degree is cut by the 
fouth end of the needle, which let be the ssth; 
do the fame to the mark at C, and let the fouth 
end of the needle there cut 100; fubtraé the 
Jefler out of the greater; the remainder is 45, the 
angle required. If the remainder had been more 
than 180 degrees, you muft then have fubtraéted 
it out of 360, the laft remainder would haye been 
the angle defired. 


This 
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Of Infiruments and their Ufes. 59 
This laft inftrument depends wholly upon the 


: needie for taxing of angles, which often proves er~ i 
 roneous; the needle yearly of itfelf varying from the | 
true north, if there be no iron mines in the earth, ut 
or other accidents to draw it afide, which in vie 
mountainous lands ate often found: it is therefore 
the beit way for the furveyor, where he poffibly 
can, to take his angles without the help of the 
needle, as is before fhewed by the femicircle. But Heh 
in all lands it cannot be done; but we mutt fome- a 
times make ufe of the needle, and not without Hi 
exceeding great trouble, as in the thick woods of 1a 
Yamcica, Carolina, Sc. It is good, therefore, to Ti 
have fuch an inftrument as a femicircle, with hig 
which an angle in the field may be taken either 
with or without the needle, and there is no better 
inftrument that I know of, for the furveyor’s ufe, ais 
yet made public; therefore, as I have before fhewed : 
you, how by the femicircle to take an angle with- 


out-the help of the needle, I fhall here direct you 





How to take the quantity of an angle in the field by 


the femicircle and needle. 


‘Screw faft the inftrument, with the north end of 
the needle hanging directly over the fower-de-luce 
in the card; turn the index about till through the Bit, 
fights you fee the mark at B; and note what degree | 
the index cuts, whichlet Bbe the 4oth; move again 
the index to the mark at C, and note the degree 
cut, vz.85. Subtract the lefs from the greater, 
remains 45, the quantity of the angle. 
Or 


end 
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Or thus: 


Turn the whole inftrument, ’till thro’ the fixed 
fights you fee the mark at B; then obferve what de- 
gree upon the card is cut by the needle; which, for 
example, fuppofe the 315th. Turn alfo the inftru- 
ment, till through the fame fights you efpy C, and 
note the degree upon the card then cut by the 
needle, which fuppofe 270; {fubtraét the lefs 
from the greater, (as before in the working by 
the circumferentor) remains 4§ degrees for the 
angle. Note, if you turn the FP lower-de-luce to- 
wards the mark, you mutt look at the north end 
of the needle for your degrees, 

Befides the divifion of the card of the femicircle 
Into 360 equal parts or degrees, it is alfodivided into 
four quadrants, each containing go degrees, begin- 
ning at the north and fouth point, and proceeding 
both ways till they end in go degrees at the eaft and 
weit points; thofe points are marked contrary, viz. 
Fait with a W. and Weft with an FE; becaufe when 
you turn your inftrument to the eaftward, the end 
of the needle wil] hang upon the weft fide, &e. 

If by this way of divifion of the card, you would 
take the aforefaid angle, dire&t the inftrument fo, 
(the fower-de-luce fram you) ‘till through the fixed 
fights, you efpy the mark at B; then fee what de- 
grees are cut by the north end of the needle, which 
let be N. -E. 443 next dire the inftrument to 
C, and the north end of the needle wil] cut N.E, 
89; fubtraé the one from the other, and there 
will remain 45 degrees for the angle, 

But if at the firtt fight the needle had hung over 
NE. 55, and at the fecond S.E, 80, then take sr 

from 
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| from 90, remain 35; take 80 from 90, remains 
10; which added to 35, makes 45, the quantity 
of the angle: moreover if at the frft fight the 
_ north end of the needle had pointed to N. W. 22, 
and at the fecond N.E. 23, thefe two mutt have 
| been added together, and they would have made 
45, the angle as before. 
Note, if you had turned the fouth-part of your 
inftrument to the marks, then you mutt have had 
re{pect to the fouth-end of your needle. 
Although I have been fo long thewinge you 
how to take an angle by the needle, yet when we 
come to furvey land ‘by the needle, as you fhall 
fee farther on, we need take but half the pains; 
for we take not the quantity of the angle included 
by two lines, but the quantity of the angle each 
line makes with the meridian; then drawing me- 
ridian lines upon paper, which reprefent the nee- 

_ dle of the inftrument, by the help of a protrac- 
tor, which reprefents the inftrument, we readily 
Jay down the lines and angles in fuch proportions 
as there are in the field. 

This way of dividing the card into four quarters 
each being godegrees, isin my opinion forany wore 
the beft; but there is a greater ufe yet to be madeof 
it, which {hall hereafter be fhewedinits proper place. 

Of the Field-Book. 

You muft always have in readinefs in the field 
@ little book, in which fairly to infert your angles 
and lines; which book you may divide by lines 
into columns, as you fhall think convenient in 
your practice; leaving always a large column to 
the right hand, to put down what remarkable 

things you meet with in your way, as ponds, 
brooks, mills, trees, orthe like. Thus for exam- 
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62 Of Infruments and their Ufes. 
ple, if you had taken the angle A, and found it 


to contain 45 degrees ; and meafured the line AB, 
and found it to be 12 chains, 55 links, fet it down 
mi your field-book thus: 
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or if at A you had only turned the fixed fights to 
B, and the needle had then cut 315; in the place 
of 45, you muft have put down 315. If you fur- 
vey by Mr. Norwood’s way, there muft be four 
columns more for the carditial points E.W.N. and 


South, You may alfo make two columns more, 


if you pleafe, for off-fets, to the right and left. 

Laftly, you may chufe whether you will have 
any lines or not, if you can write ftrait, and in 
good order, the figures directly one under another. 
Forthis | leave youchiefly to yourown fancy; forI 
believethereare{carcetwofurveyors inEg/and, that 
have exactly the fame method for their field notes. 

Of the feale. 
Having by the inftrument before fpoken of, 


gmeafured the angles and lines in the field; the 


next thing to be done, is to lay down the fame 
upon paper; for which ufe the -fcale ferves. 
There are feveral forts of fcales both large and 
{mall, according as men have occafionto ufe them: 
but all do principally confiit of no more but two 
forts of lines: the firft is of equal parts, for the 
Jaying down chains and links; the fecond a line 
of chords, for laying down or meafuring angles. 
I cannot better explain the fcale to you, than by 


fhewing the figure of {uch a one as is commonly | 


fold in fhops, and teaching how to ufe it. 
The 
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The lines numbered at top with 11, 12, 16, 
&c. are lines of equal parts, containing 11, 12, or 
16 equal parts to an inch, foot, yard, &c. If now 
by the line of 11 to an inch you would lay down 
10 chains 50 links, look down the line under 11, 
and fetting one foot of your compafles in 10, clofe 
the other till it juft touch 50 links, or half a 
chain, in the fmall divifions. Then laying your 
ruler upon the paper, by the fide thereof, with the 
a {ame extent of the compaffes mark the 
~~ points A and B, and draw the right 
line AB, which will meafure in length 10 chains, 
50 links, by the fcale of 11 to an inch. On the 
back-fide of the fcale, there is a line of ro equal 
Hi parts to an inch, but divided by a diagonal line, 
i} for the more readily taking off any required line 
I or number to Ioo parts. 











To lay down an angle by the line of chords. 


Let it be required to make an angle that fhall 
contain 45 degrees. ? 
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Draw a line at pleafure, as AB: then fetting one 
foot of your compaffes at the beginning of the line 
of chords, fee that the other fal] juit upon 60 
_ degrees: with that extent fet otie foot in A, and 
+ deferibe the arch CD. Then take from your line of 
chords 45 degrees, and fetting one foot in D;, make a 
mark upon the arch at C, through which draw the 
line AE: fo fhall the angle EAB be 45-degrees. 
If by the line of chords you would ereé a line 
perpendicular to a given one, it is no more than 
to make an angle that fhall contain go degrees, 

The reafon why you are to° take 60. from the 
line of chords to make your arch by, 18, becaufe 
the chord of 60 degrees is the femi-diameter of 
a circle, whofe circumference is divided into 360 
equal parts. i 


To make a regular Polygon, or a figure of 5, 6, 
7> 8, or more fides, by the line of chords, 


Divide 360, the number of degrees contained 
in a circle, by the number of fides you would have 
your figure to contain; the quotient taken from 


the line of chords thall be one fide of fucha figure. 
Bil) MA’ Mat By ds « B. 


For to make a pentagon, ora figure of five fides : 
divide 366 by s, the quotient is 72, one fide of 
a pentagon. 

Take 60 deorees from your line of chords, and 
deferibe an obfcure circle; which done take72 from 
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your line of chords, and beginning at any partof the 
circle, fet off that extent round the circle, as from 


poee sewn e 
oer? "Caw 
: =ee 
= 
°e 





B to C, and fo round till you come to A again. 


Then having drawn lines between thofe marks, the 
pentagon is compleated. ‘The like of any other 
polygon, be the number of fides what they will. 
Example. For the fide of a heptagon : divide 
360 by 7, the quotient will be 51 degr. 25 min. 
which if you take from the line of chords, and fet 
off round the'circle, you will form a heptagon, 
DE, EF, FG, &c, ‘being the fides thereof. 


To 












Fo tnfcribe an equilateral triangle in a circle 
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by the 


line of chords. 


Firft, take the whole length of your line of 
chords, or the chord of 90 degreés, with your 
compailes; this diftance fet off from C to *, 


Then take 30 degrees from the line of chords, 
and fet that from * to H. Draw the line CH, 
which will be one fide of the greateft triangle 
that can be infcribed in that circle, 

Or you may make it by fetting off twice the 
femi-diameter of the circlé; for 60 and 60 is i30,: 


equal to 99 and 3o. 
To maké a line of chords. 


Firft, Make a quadrant, or the fourth part of a 
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circle, as ABC; divide the arch thereof, wz. 
AC, into go equal parts; which you may-do by 
dividing it firft into three equal parts, and every ~ 
of thofe divifions into three equal parts more, and 
every of the laft divifions into ten equal parts. 
Secondly, continue the femi-diameter BC to 
any convenient length, as to D. © Then fetting 
one foot of your compafles' in C, let the other 
fall on 90, and deferibe the arch 90, go. So 
likewife 80, 80;.70, 70, &c. then will CD be 
the line of chords, and thefe arches cutting it in- 
to unequal parts, conftitute the true divifions 


‘thereof, as you may fee by the figure: you may, 


if you pleafe, draw lines parallel to DC, as I 
have done here for the better diftinguifhing every 
tenth and fifth heure, 


et 


O7 the Protractor. 


The protractor is an inftrument with which, 
with more eafe and expedition, you may lay down 
an angle, than you can by the line of chords: 
lfo when you have furveyed by the needle, by 
placing the diameter of the protractor upon a me- 


4 
tor, fet off the true fituation of any line from the 
meridian; without fcratching the paper, as may 
happen if you ufe the line of chords. It is gra- 
duated together like the brafs limb of a femicircle, 
performing the fame upon paper, as"thatinftru- 
ment did in the field; fee here the figute of it. 





Of Infiruments and. their Ufes. 
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For the ufe of the protractor, you muft have 
a fine fewing needle, put into a {mall handle of iN 
wood, or ivory, or the like, which is to put ok 
through the center of the protraétor, to any point Hi 
affigned upon the paper, that the protractor may Hii 
turn round upon it. : | 


To lay down an angle with the Protraéor. Hi 


If it were required by the protraétor to lay down | 
an angle of 30 degrees, draw the line AB, then i 
take the protractor, and putting a needle through 
the center point thereof, place the needle in A, {6 
that the center of the protractor may lie juft upon 
the end of.the line at A, move the protracios 
about till you find the diameter thereof lie upon 
the line AB; then at 30 degrees upon the arch, 
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i with your protracting needle make a mark upon 

‘ the ee as at C; draw the line CA, which 
| fhall make an angle, as BAC, of 30 degrees. 

| If you furvey according 'to Mr. Norwood’s me- 

' thod before fpoken of, it will be neceffary to have 

| the arch of your protraétor divided accordingly, 
vz. into two quadrants, or twice go degrees. 

| I need fay no more of a protractor, any inge- 

ne nious man may eafily find the feveral ufes there- 

f of; it being, as it were, but only an epitome of 

inftruments. 
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To take a plot of a field at one fration in any 
place thereof, from whence you can Jee all 
the angles by the femicircle, : 





Dmit ABCDEF to reprefent a field, of which 

you are to take the plot: Firft, fet your 
femicircle upon the ftaff at any convenient place 
thereof, as ato, and caufe marks to be fet up in 
every angle: direct your inftrument, the fower-de~ 
’ Juce being from you, to any one angle: as for exam~ 
ple to A; and efpying the mark at A through the 
fixed fights, {crew faft the inftrument ; then turn 
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42, Divers Ways to take the Plots of Fields. 


the moveable index about (the femi-circle remain- 
ing immoveable) till through the fights thereof 
you efpy the mark at B. See what degrees on 
the brafs limb are cut by the index, which fup- 
pofe 80; write that down in your field-book ; fo 
turn the index round to every one of the other 
angles, putting.down in your field-book. what 
degrees the index points to. As for example at 
C.107 degrees, at D185: but at D, the end of 
the index will go off the brafs limb, and the other 
end will come on; you. muft therefore look for 
what degrees the index cuts in the innermoft 
circle of the limb at the points E and F; fuppofe 
260 and 315 degrees refpectively. er 
Thefe obfervations you muft note down in your 
field-book thus’. 4" "eke ire! 
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Secondly, caufe the diftance between your in- 
ftrument and every angle to be meafured: thus, 
trom @ to A will be found to be 8 chains 70 links ¢ 
from © to B, ro chains oo: All which fet down 
in order in your field-book, as you fee done above; 
and then have you got whatisneceflary tobe known 
in that field towards meafuring of it. Your next 
work is to protract or lay it down upon paper. 
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To protract the former obfervations taken. 


Firft, draw a line at pleafure; as Aa; then take 
from your {cale with your compaffes, the firft dif 
tance meatured, viz. from © to A, 8 chains, 70 
Jinks ; and fetting one foot in any convenient place 
of the line, which may reprefent the place where 


_ the inftrument ftood,with the other make a mark 


upon the line as at’ A, fo fhall A be the firtt angle, 
and © the place where the inftrument ftood. 
secondly, take a protractor, and having laid the 


center hereof exa&ly upon ©, and the diameter 
or meridian upon the line A a, the femicircle of 


the protractor lying upwards; there hold it faft, 
and with your protraéting pen make a mark upon 
the paper againft 80 deg. 107 deg. &c. as you find 
them inthe field-book. Then for thofe degrees 


that exceed 180, you muft turn the protractor 


downward, keeping ftill the center upon @, and 
placing again the diameter upon aA. Mark out 
by the innermoft circle of divifions the ret of your 
obfervations 18+, 260, 315. Then applying a 
Icale to © and every one of the marks, draw the 
dotted lines 9 B, © C, oD, oO E, oF. 
Thirdly, Take with your compafies the length 
of the line © B, which you find by the field-book 
to be 10 chains, which fet off ftom © to B. ‘The 
like to do for @ C, © D) and the reft. 
’ Laftly, Draw the lines Adie BC,.C D,. '&c: 
which will inclofe a figure exaétly proportionable 
to the field before furveyed. | 
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To take the plot of the fame field at one flation by the 
plain table. 


Place your table with a fheet of paper upon it 
at @, and making a mark upon the paper, that 
fhall fignify where the inftrument ftands, lay your 
index to the mark, turning it about till you fee 
through the fights the mark at A; there holding 
it faft, draw the line Ao. Turn the index _ 
to B, keeping ftill upon the firft.mmark at © ; and 
when you fee through the fights the mark at B, 
draw the line B ©. Do the fame by all the reft 
of the angles, and having meafured the diftance 
between the inftrument and each angle, fet it off 
with your {cale and compafles from © to A, from 
© to B, &c. making: marks where, upon the fe- 
veral lines, the diftances fall. 

Laftly, Between thofe marks draw lines, as AB, 
BC, CD, &e. and then have you the true plot of 
the field ready protraéted to your hand. This in- 
ftrument is fo plain and eafy to be underftood, 
i thall give no more examples of the ufe of it. 
The greateft inconveniency that attends it is, that 
when any rain, or even dew falls, the paper will 
be wet, and the inftrument ufelefs. 


To take the plot of the fame field at one fiation by the 
femicircle, either with the help of the needle and 
limb both together, or by the help of the needle 


alone. 


In the beginning of this chapter, I fhewed you 
how to take the plot of a field at one ftation, by 
a the 
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the femicircle, without refpet to the needle, 
which is the beft way: but that I may not leave 
you ignorant of any thing belonging to your in- 
ftrument, I fhall here thew how to perform the 
fame with the help of the needle two ways; and 
firft with the needle and limb together. 
Fix the inftrument as before, in 0, making the 
north point of the needle hang dire@ly over the 
flower-de-luce of the card; there {crew faft the in- 
‘ftrument. Then turn the index to all the angles, 
noting down what degrees are cut thereby at every 
angle, as at A fuppofe'25, at B1o5, at C 1325 
and fo of the reft round the field. And when you 


have meafured the diftances, and are come to pro- 


traction, you mutt firft draw a line crofs your pa- 
per, calling it a north and fouth line, which re- 
prefents the meridian line of the inftrument. Then 
applying the protractor to that line, mark round 
the degrees as they were obferved, vzz. aor lon, 
132, Sc. and having fet off the diftances, and 
drawn the outward lines agreeable to what you 
were taught at the beginning of the chapter, you 
will find the figure to be the fame as there de- 
{cribed. 

Now to perform this by the needle only is ina 
manner the fame as the former: for inftead of 
turning the index about the limb, and obferving 
what degrees are cut thereby, here you muft turn 
the whole inftrument about, and note at every 
angle what degrees upon the card the needle 


' hangs over; which fet down and protract as be- 


fore. But here obferve, fome cards are numbered 
from the north eaftwards 10, 20, 30, &c. to 360 
deg. others from the north weftward, which in- 
fod > deed 
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deed are beft for this ufe, protractors being made 


accordingly : for when you turn your inftrument 
to the eaftward, the needle will hang over the 
weftward divifion, on the contrary. 
As forthe ufe of the divifion of the card tnto 
four quadrants, I fhall fpeak largely of by and 
by;.therefore for the prefent beg your patience. 





To take the plot of a field, at one flation, by the femi- 
“ircle placed in any angle thereof, from whence the 
other angles can be een. 


Let GABCDEFG be the field, and F the angle 














which you would take your obferyations. Hav- — 
ing fe plat your femicircle at F, turn it about the 
north 
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north point of the card from you, till through the He 

fixed fights, (Nofe, that I call them the fixed fights Nie 
| which are on the fixed diameter) you efpy the mark Mi 
/-atG. Then {crew faft the inftrument ; which 
_ done, move the index, till, through the 








A 
Fe) ghts I | | 
| thereof, you fee the mark at A, and the degrees on 1 
the limb there cut by it will be 20. Move again i 
the index to the mark at B, where you will find 
it to cut 40 deg. Do the fame-at C, and it cuts 
60 deg. ‘Likewife at D 77, and at B roo deg. 
Note down all thefe. angles in your field-book : aie 
next meafure all the lines, as from F to Q 14, hide 
chains, 60 links; from F to A 18 chains, 20 Hie 
links; from F to B16 chains, 80 links: from hal 
F to C2ichains, 20 links; from FtoD 16 chains, 
g5 links; from F to E 8 chains, so links: 
and then will your field-~book fiand thus: 


BiB ee sen ugg ios 
© esd ? 
FG 14 60 

Gi A 20" co FA 18 20 
GFB -40 ©0 FB 16 80 
GFC: 60.00 HEC area 
GED 77 oo ED: 165 "96 
GF 110 co FE 8. 50 


To protrad the former obfervations. 


Draw a line at adventure, as G g, upon any con- 
venint place; on which lay the center of your pro- 
tractor, as at F, keeping the diameter thereof right 
upon the line Gg. Then make marks téund the 
protractor at every angle, as you find them in the 
field-book, viz. againft 20, 4.0, 60, 77, and 100; 
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which done, take away the protractor, and apply- 
ing the {cale or ruler to F, and each of the marks, 
draw the lines FG, FA, FB, FC, FD, and FE, 
Then fetting off upon thefe lines the true diftances. 
as you find them in the field-book; thus for the 
firft line FG, 14 chains, 60 links; for the fecond 
FA, 18 chains, 20 links, &c. make marks. where 
the end of thefe diftances fall, which let be at 
G,-A; Bs C, Se. | 

Laftly, Between thefe marks, drawing the lines 
GA, AB BC, GD, DE, Ese Gage will 
have compleated the work. 

When you furvey thus without the help of the 
needle, you muft remember before you come out 
of the field to make the meridian line, that you may © 
be able to make a compafs fhowing the true fitu- 
ation of the land, in refpe& of the four quarters 
of the heavens; I mean Eaf, Weft, North, and 
South: which you may do thus: 

The inftrument ftrll ftanding at F, turn it about 
till the needle lies dire€tly over the flower-de-/uce 
of the card; there {crew it faft. Then turn the 
moveable index, till, through the fights, you efpy 
any one angle. 

As for example: Let it be D: note then what 
degrees upon the limb are cut by the index, which 
Jet be to deg. Mark this down in your field-book, 
and when you have protracted as before directed, 
lay the center of your protractor upon any place 
of the ‘line F D, as at ©, turning the protractor 
about. till to 10 deg. lie direétly upon the line FD; 
Then egainft the end of the diameter of the pro- 
tractor, make a mark as at N, and draw the line 
N ©, which is a meridian, or north or fouth ne, 
by which you may make_a compafs. 


5 Note, 


) 
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Note, You may take the plot of a field at one 
ftation, by ftanding in any fide thereof, as well 
as in an angle: for if you had fet your inftrument 
in a, the work would have been nearly the fame. 


To take the plot of a field at two fations, provided 
from either flation you can fee every angle; by 
meafuring oily the fationary diftance, and obferved 
angles. 


Let CDEFGHC be fuppofed a field to be 
meafured at two ftations: firft, when you come 
into the field, make choice of two places for your 
ftations, as far afunder as the field will conveni-~ 
ently admit of; alfo’ take care that if the ftati- 
onary diftance were continued, it would not touch 
any angle of the field; then fetting thé femicir- 
cle at A, the fir ftation, turn it about, the north 
point from you, till, through the fixed fights, 
you efpy the mark at your fecond ftation, which 
admit to be at B, there fcrew faft the inftru- 
ment; then turn the moveable index to every 
feveral angle round the whole field, and fee what 

degrees 
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degrees are cut thereby at every angle, which 


note down in your field- book, as followeth : 
Angles, 
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| Angles. Degr. Min, ee 
| B AC 24. ‘30 Lec 
BAD- 97 00 | 

E 22 5—_——00 


F Firft ftation, 
Fs 3, Fe 


Ha 346 ote) 





283—_30 











Secondly, Meafure the diftance between the Hye) 
two ftations, which let be 20 chains, and fet it iz 
down in the field-book thus : 1 


Stationary diftance 20 chains, oo links. 


Thirdly, Placing the inftrument at B, the {e- 
cond {tation, look backwards through the fixed 
fights to the firft ftation at A, (I mean by looking 
backward, that the fouth part of the inftrument 
be towards A) and having e{pied the mark at A, 
make faft the inftrument, and moving the index 
as you did at the firft ftation to each angle, fee 
what degrees are cut by the index, and note them 
down as followeth; and then have you done, 
unlefs you will take a meridian line before you 


move the inftrument; which you were taught to 
do in the laft example ; 
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IBC——— 84-96 
IBD— 149 00 
+ | hee ~° Second ftation. 
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How to protract or lay down upon paper thefe follaw- 
ing obfervations. 3 


Firft, Draw a line crofs your paper at pleafure, 
as the line IK; then take off from the feale the 
{tationary diftanee zo chains, and fet it upon that 
line, as from A to B; fo fhall A reprefent the firft 
flation, B the fecond. 

Secondly, Apply the center of your protractor 
to the point A, and the diameter lying ftrait upon 
the line BK ; mark out round it the angles, as 
you find them. in the field-book, and through 
thofe marks. from A draw lines of a convenrent 
length. 

Thirdly, Move your protracter to the fecond 
ftation B; and there mark out your angles, and 
draw lines, as before, at the firft ftation. 

Laftly, .The places where the linés of the firft 
ftation, and the lines of the fecond interfect each 
other, are the anglesof the field. As for example: 

At the firft ftation the angle C was 24 degrees 
30 minutes, through thofe degrees I draw the line 
AC. Atthe fecond flation C was 84 degrees; 
accordingly from the fecond ftation I draw the 
line B2: Now, I fay, where thefe two lines cut 
each other, as they do at C, there is one angle 
of the field.. So Hikewife of D,E, and the reft of 
the angles; if therefore between thefe interfec- 
tions you draw ftrait lines, as CD, DE, EF, Se. 
you wil have a true figure of the field. 

This may as well be done by taking two angles 
for your ftations, and meafuring the line betwee 

4 them, 
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them, as Cand D; from whence you might as 
well have feen all the angles, and confequently 
as well have performed the work, 





To take the plot of a field at two ftations, when the 
field is fo irregular, that from one fration you cans 
not fee all the angles, 
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Let CDEFGHIKLMNOC be a field, inf 


which from no one place thereof all the angles 
may be feen; chufe therefore two places for your 
(tations, as A and B; and fetting the fernicircle | 
in A, direét the diameter to the fecond ftation B ; 
there making the inftrument faft, with the index 
take all the angles at that end of the field, as 
CDEFGHIK, and meafure the diftance be- 
tweety your inftrument and each angle ; meafure 
alfo the diftance between the two ftations A 
and B. 

Secondly, Remove your inftrument to the fe- 
cond ftation at B; and having made it faft, fo as 
that through the back-fights you may fee the 
firft ftation A, take the angle at that end of the 
field, as NOCKLMN, and meafure their dif- 
tances alfo as before; all which done, your field- 
book will ftand thus: 





















































Firf rations 
Angles. Degr. Min; Chains. Links. 
CAD 2, 5-—-——-O0 20 95 
CA E—— 31——00 8 : 10 
CAF—— 67 es 6. tues 
CA G—101 00 10 : 80 
H——1 37.——00 7: 00 
I 2.6 2: CO seas 
K 316 ele 13: 70 
C—354 00 24 2 50 


The diftance between two ftations, 31 chains, 
60 links. 
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To lay this down upon paper, draw at pleafure ia 
the line PBAP; then taking in with the com- 
pafles the diftance between the two ftations, viz. 
31 chains, 60 links; fet it upon the line, mak- 
ing marks with the compafles, at Aand B; A be- 
ing the firft ftation, B the fecond, lay the pro- 
tractor to A, with the north end of the diameter 
towards B, and mark out the feveral angles ob- 
ferved at your firft ftation, drawing lines, and fet- 
ting off the diftanees, as you were taught in the 
beginning of this Chapter, Fyg. 1. 

Do the fame at B, the fecond ftation; and when 
you have traced out all the diftances between thofe 
marks, draw the bound-lines. | 

J am rather more brief in this, becaufe it is the 
{ame as was taught concerning Fig. 13; for if you 
conceive:a line to be drawn from C to K, then 
would there be two diftiné fields to be meafured 
at one ftation in each. 

If a field be very irregular, you may, after the 
fame manner, make three, four, or five ftations, if 
you pleafe; but I think it better to go round fuch 
a field, and meafure the bounding lines thereof ; 


which I fhall thew you how to do farther on. 
G 3 "Note, 
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Note, In the foregoing figure you might as well 
have had your ftations in two convenient angles, 
as D and K, and have wrought as you were 
taught concerning Fig. 2. the work would have 
been the fame. | | 


To take the plot of a field at one tation in an angle 
(provided from that angle you can fee all the other 
angles) by meafuring round about the faid field. 


ABCDEA isa field, and A the angle appoint- 
ed for the ftation ; place your femicircle in A, and 
direct the diameter thereof, till, through the fixed 
fights, you fee the mark at B; then {crew it faft, 
and turn the index to C, obferving what degrees 
are there cut upon the limb; which fuppofe 68 
degrees: turn it further, till you efpy D, and 
note down the degrees there cut, viz. 76; do the 
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like at E, and the index will cut 124 degrees : 
this done meafure round the field, noting down 
the length of the fide lines between angle and 
angle, as from A to B, 14 chains 00 links; from we 
B to C, 15 chains, oo links; from C to D, 7 WW ( 
chains, co links; from Dto KE, 14 chains, 49 ‘ive 
links: aud from E to A, 14 chains, 5 links. eh 








Then will your field-book be as hereunder, 


Angles. Degr. Min. Links. Chains. Links. 

5A C— 68 . oo A B—14 . 00 

BA D— 76. 00 BC—r5 . 00 Le 

BA E—124 . 00 C D— 7°..00 i 
DE—14 . 40 Her 
EA—14. 5 Ca 


To protract the figure, draw the right line AB 
at pleafure; and applying the e¢enter of the pro- 
fractor to A, (the diameter lying upon the line 
AB, and the femicircle of it upwards) mark off 
the angles as 68 : 76: and 124; through thefe 
‘marks draw the lines AC, AD, AF, of fufficient 
iength ; then take in your compaftles, from off the 
{cale, the length of the line AB, viz. 14 chains, 
and fetting one foot of the compafles in A, with 
the other crofs the line, as at B; alfo for BC take 
off 15 chains, and {etting one foot in B, with the 
other crofs the line AC, which determines the 
point C; for the line CD, take off 7 chains, and 
fetting one foot in C, crofs the line AD, at D; 
then for DE, take 14 chains, 40 links, and fet- 
A ting 
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ting one foot of the compafles in DE, with the 
other crofs the line AE, at E, Laftly, take EA 
14 chains 5 links in your compafles, and fet one 
point in E; then if the other will fall exactly 
upon A, you have done the work true; if not, 
you have erred: between the points of inter- 


Ye&tion draw {trait lines, which fhall be the 


bounds of the field, viz. AB, BC, C D, DE, 
E A. } . 


To take the plot of the foregoing field, by meafur- 
ing one line only, and taking obfervations at 
every angle. 7 


Begin as you have been juft before taught, 
"till you have taken the angles BAC, BAD, and 
BAE, wiz. 68, 76, and 124 degrees; then leay- 
ing a good mark at A, which may be feen all 
round the field, go to B, meafuring as you 20 
the diftance from A to B, which is the only line 
you need meafure ; and planting your femicircle 
at B, direct the fouth part thereof toward A, un- 
til through the back fixed fights you fee the 
mark at A; there making it faft, turn the in- 
dex about till you efpy C, and note down the 
degrees there cut, which fuppofe 129; move 
your inftrument to C, and ftill keeping the fouth 
part of the diameter to A, turn the index to D, 
where it will cut 25 degrees; then remove to D, 
and efpying A through the back fights, turn the 
index to E, where it will cut 135 degtees. Note 
all this down in your field-book, 


fingles 
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_ Angles taken at the External angles round 4 
| Jrft fiation. the field. He 
| BAC — 7 B.4 Ee Hi 
_ BAD— 76 ;Degrees. C. 20 Degrees, | 
BAE—124 D. ga04 i i) Hi 
Line AB: 14 chains, ie 








To protract this, you muft work as you were 
taught concerning the foregoing figure, until you 
have drawn the lines AC, AD, AE, and fet off 
the line A B, 14. chains; then laying the center 3 
of your protractor to B, and the fouth end of the 
diameter (or that marked with 180 degrees) to- 
wards A, make a mark againit 129 degrees, and 
through that mark from B, draw the line Bx. 
till it interfeét the line AC, which it will do 
at C. Lay alfo the center of the protractor up-~ 
on C, and the diameter thereof along AC; and 
againit 20 degrees make a mark, through which 
from C draw the line CD, till it interfe@ the 
line AD, which it will do at D. Laftly, place 
your protractor at D, with the diameter thereof 
lying upon the line DA, and make a mark 
againit 135 degrees ; through this mark draw the 
line DE, tointerfe@ theline A FE, as atE, draw 
the line EA, and you have done, 

. This may be otherwife performed, thus: after 
you have .({tanding at A) taken the feveral angles, 
and meafured the diftance AB, you may only take 
the quantity of the bounding angles, without 
refpect to A; as the internal angle at B 51 de- 
grees at C (an outward angle, which in your 
field-book you fhould diflinguith with a mark 
7) 118, and fo of the reft. And when. you 
gome to plot, having found the place for B, 

Cae ON, , there 
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there make an angle of 51 degrees, drawing the 
line till it interfectt AC, &c. | 

You may alfo furvey a field after this manner, 
by fetting up a mark in the middle thereof} and 
meafuring from that to any one angle; alfo in 
the obfervations round the field, having refpect 
to that mark, as you had here to the angle A. 

It is too tedious to give examples of all the va- 
Ricties ; befides it would rather puzzle than in- 
ftruct a neophyte. 


Lo take the plot of a large field or wood, by mea~ 
Juring round the fame, and taking obfervations 
at every angle thereof by the femicircle, 





x. Suppote 








Divers Ways to take the Plots of Fields. 91 
1. Suppofe A BCDEFGA to be a wood 


through which you cannot fee to take the angles, 
as before directed, but muft be forced to 20 
round the fame; firft plant the femicircle at A. 
and turn the north end of the diameter about, 
till through the fixed fights you fee the mark at 
B; then move round the index, till through the 
fights-thereof you efpy G, the index there cut- 
ting upon the limb, fuppofe 146 degrees. 

2. Remove to B, and as you go, meafure the 
diftance AB, wiz. 23 chains, 40 links; and 
planting the inftrument at B, dire@ the forth 
end of the diameter to C, and turn the index 
round to A, it then pointing to 76 degrees. 

- 3. Remove to C, meafuring the line as you 
go, and fetting your inftrument at C, dire@ the 
north end of the fixed diameter to D, and turn 
the index till you efpy B, and the index then 
cutting 205 degrees; which, becaufe it is an 
outward angle, you may mark thus 7 in your 
field-book. | 
4. Remove to D, and meafure as you go; then 
placing the inftrument at D, turn the north end 
of the diameter to E, and the index to C, the 
quantity of the angle will be 84 degrees. 

_ And thus you mutt do at every angle round 
the field, and at E, you will find the quantity 
of that angle to be 142 degrees, at F L377, at 
G 110: but there is no need for taking the laft 
angle, or meafuring the two laft fides, unlefs it 
be to prove the truth of your work; which is 
however convenient. When you have thus gone 
round the wood or field, you will find your field- 
book to be as followeth : | 
Baer tt a Sosa Angles 
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To protract this, draw with a black lead pencil, | 
aline at pleafure, as AB; upon which fet off the 
diftance, as you fee in your field-book, 23 chains, - 
40 links, from A to B; then laying the center 
of your protractor upon A, and the diameter along 
the line AB, with the north end, or that of o9 
degrees towards B; on the outfide of the limb 
make a mark againft 146 degrees, through which 
from A draw the ine AG; fo you have the firft 
angle and firft diftance. . 

2. Placethe center of the protractor upon B, and 
turn it about till 76 degrees lie upon the line AB; 
there hold it faft, and againit the north end of the 
diameter makea mark, through which drawa line, 
and fet off the diftance BC, 1 5 chains, 20 links, 

3: Apply the center of the protraétor to C, (the 
femicircle thereof outward, becaufe you fee by 
the field-book it isan outward angle) and turn it 
about till 205 degrees lie upon the line CB; then 
againft the upper or fouth end of the diameter 
make a mark, through which draw a line, and {fet 


off 17 chains, go links from C to D, 
@ Put 
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4. Put the center of the protractor to D, and 
_ make 84 degrees thereof lie upon the line CD; 
then making a mark at the end of the diameter, 
or odegr. through that mark draw a line, and fet 
off 20 chains, 60 links for DE. 

5. Move the protractor to E, andmake 142 degr. 
to lie upon the line ED. Then at the end of the 
protractor make a mark as before, and fetting off 
the diftance 18 chains, 85 links, drawthe line EF. 

6. Lay the center of the protractor upon F, and 
making 137 degr. lie upon the line EF ; againft 
the end of the diameter make a mark, through 
which draw the line FG, which will interfe& the 
line AG as at G: fo you have a true copy of the 
field or wood. But you may, if you think fit to 
prove your work, fet off the diftance from F to 
G; and at G apply your protractor, makiag 3110 
degr. thereof to lie upon the line FG. Then if 
the end of the diameter point directly to A, and 
the diftance be go chains, 28 hnks, you may be 
fure you have done your work true. 

Whereas I bid you put the north end of the in- 
ftrument and of the protractor towards B, it was 
chiefly to fhew you the variety of working by one 
inftrument ; for in the figure before this, I di- 

rected you to do it the contrary way ; and in this 
figure, if you had turned the fouth end of the in- 
{trument to G, and with the index had taken B, 
and fo of the reft, the work would have been the 
fame; remembering ftill to ufe the protractor the 
fame way as you did your inftrument in the field. 

Alfoif you had been to have furveyed this field 
or wood by the help of the needle; after you had 


planted the femicircle at A, and pofited it, fo that 
the 
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the needle might hang directly over the fower-de- 
fuce in the card, you {hould have turned the index 
to B,and putdown in your field-book what degrees 
upon the brafs limb_had then been cut thereby, 
which, for example, {uppofe 20. Then moving 
your inftrument to B, make the needle hang over 
the flower-de-/uce, and turn the index to C, and 
note down what degrees are there cut. So do by 
all the reft of the angles. And when you come 
to protract, you muit draw lines parallel to one 
another crofs the paper, not farther diftant than 
the breadth of the parallelogram of your protraétor 3 
which fhall be meridian lines, marking one of | 
them at one end N. for the north, and at the 
other S. for fouth. This done chufe any place 
which you fhall think moft convenient upon one 
of the meridian lines for your firft angular point, 
as at A; and laying the diameter of your protrac« 
tor upon that linc, againft 20 degr, make a mark ; 
through which draw a line, and upon it fet off 
the diftance from A to B. 

__ inlike manner proceed with theotheranglesand 
lines, at every angle laying your protraétor parallel 
toanorth and fouth line; which you may do bythe 
figures graduated thereon, being at eitherendalike. 


Whenyou have furveyed after this manner, to difcover 
before you go, out of the field, whether you have 


wrought true or nots 


Add all the obferved angles together in the pre- 
ceding example of meafuring the wood, they make 
909. Multiply 180 by anumber lefs by two than 

the 
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the number of angles ; and if the product be equal 
to the fum of allthe angles, then youhave Wrought 
true. There were feven angles tothat wood, there. 
fore multiply 180 by s, and the product is goo. 

If you furvey, by taking the quantity of every 
angle, and if all be inward angles, you mutt worl 
as before. But if one or more be outward angles, 
you muft fubtra& them out of 180 degr. and add 
the remainder only to the reft of theangles. And 
when you multiply 180 by a fum lefs by 2 than 
the number of your angles, you are not to ac- 
count the outward angles into the number. Thus,, 
im the laft examples, I find one outward angle, 
wz. C 205; the quantity of which, if it had been 
taken, would have been but 155 degr. That taken 
from 180 degr. there remains 25; Which J add 
to the other angles, and they make in all 7205 
Now becaufe C was an outward angle, I take no 
Notice of it: but fee how many other angles E 
have, and I find 6: a number lef by two than 6, 
is 4: by which F multiply 180, and the produ 
is 720, and confequently the work is right. 


Directions to meafure parallel to a bedse, (wher 
you cannot go into the hedge wtfelf;) and alfo, iz 
[uch cafe, how to take your angles. 


It is impoffible for you, when you have 4 hedge 
fo meafure, to goon the topof thehedveitfelf; but 
if you go parallel thereto, either within or without, 
and make your parallel line of the fame length as 
the line of your hedge, your work will be the 
fame, 
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fame. Thus, if A B was a bufhy hedge, to which 
a “3 
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you could not conveniently come nigher to plant 
your inftrument than @; let him that goes to fet 
up your mark at B, take before he goes the dif- 
tance Ao, which he may do readily with a wand 


or rod; and at B let him fet off the fame diftance 


again, as to +, where let the mark be placed for 
your obfervation ; and when the chain bears, mea- 
fure the diftance 6+ 3 be fure they have refpect 
to the hedge AB, fo as that they make © + equal 
to AB, or of the fame length. 

But to make this more plain: fuppofe ABC to 
be a field; and for the bufhes, you cannot come 
nigher than © to plant your inftrument. Let him 


B f 
+ 
* 
: 
* 
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that fetsup the marks take thediftance betweenthe 
inftrument ©,andthehedge AB; whichdiftancelet 
him fetoff again nigh B, and fetup his mark at D; 

like- 
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likewife let him take the diftance between the o wie 
and the hedge AC, and accordingly fet up his i] 
mark at E. Then taking the angle D © E, it will Hf 
be the fame as the angle BAC: fo do for the reft i 
ofthe angles. But when the lines are meafured, A 
they muft be meafured of the fame length as the 
_ outfide lines, as the line © D meafured from & to 
jf, Sc. The beft way, therefore, is for thofe who 
meafure the lines, to go round the field on the out- 
fide thereof, although the angles be taken within, 





Lo take the plot of a field or wood, by obferving near 
every angle, and meafuring the diftance beteveen the Hi, 
marks of obfervation, by taking in every line, two iy 


off-fets to the hedge. 


Let A,B,C, D, bea wood or field, to be thus 
meafured. Caufe your affiftants to fet up marks 


r emens & 
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in every angle thereof, not regarding the diftance 
fromthe hedges, fo much as the convenience for 
planting the inftrument, fo as you may fee from 
H one 
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one mark to another. Then beginning at © 1, 
take the quantity of that angle, and meafure the 
diftance 1, 2. But-before you begin to meafure 
the line, take the off-fet to the hedge, vz. the dif- 
tance © ¢; and in taking of it, you muft make 
that little line © ¢ perpendicular to 1, 2; which 
is eafily done, when your inftrument ftands with 
the fixed fights towards 2, by turning the move- 
able index till it lie upon go degr. which will then 
direct to what place of the hedge to meafure, as 
e, that little line © e, fet down in your field-book 
under title Of-/er; So likewife when you come 
to 2, meafure there the off-fet again, Vi%. © f. 
Then taking the angle at 2, meafure the line 2, 
and the off-fets 2 g, 3 4. The like do by all the 
reft of the lines and angles in the field. And, 
when you come to lay thefe down upon paper ; 
firft, as you have been taught before, protraét the 
figures 1, 2, 3,4. That done, fet off your off- 
fets as you find them in the field-book, viz. © e, 
and @ f, perpendicular to the line 1, 2; alfo 
g, oA”, perpendicular to the line 2, 3, makin 
marks ate, /, g, 4, and the reft; through which 
draw lines interfeéting each aehet at the true an- 
eular points, and then defcribe the bound lines of 
the field or wood. 
_ In working after this manner, obferve thefe two 
thiugs: firft, if the wood be fo thick, that you 
cannot go on in the infide thereof, you may, after 
the fame manner, as well perform the work by 
going on the outfide round the wood. 
secondly, if the diftances are fo great, that you 
cannot fee from angle to angle, caufe your affiftant 
to 
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to fet up a mark as far from you as you can con- 1 

veniently fee it, as at 7. Meatfure the diftance 9 ny 4 
1”, and take the off-fet from n to the hedge. hi 
Then at # turn the fixed fights of the inftrument | 


to © 1, and by that dire@tion proceed on the line 
till you come to an angle. 


_ 





This way of furveying is made eafeer (though I cannot 
Jay truer) by taking only a great fguare in the 
field, from the fides of which the off-fets are taken. 


I have drawn this following figure fo, that at 
once you may fee all the variety of this way of 
‘working. |The bett way, indeed, is to contrive 





your fquare fo, that if poffible, you may, from the 
fides thereof, go upon a perpendicular line to any 
of the angles. But if that cannot be, then per- 

H 2 pendicular 








































you to protract. 
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pendicular lines to the fides may do as well, as 
you fee here, 15 and 76 are. To begin, there- 
fore, plant your femicircle in any convenient part 
of the field, as at 1, for taking a large fquare; and 
laying the moveable index upon go degr. look 
through the fights, and caufe a mark to be fet up 
in that line, as at 4: looking alfo through the 
fixed fights, caufe another mark to be fet up, as 
at 2. Meafure out from your inftrument towards 
sither of thefe marks, any number of chains, as 
12 from.1to 23; from 2 to 4, 12 chains. But as 
you meafure, remember to take the off-fets in a 
perpendicular line to every angle or fide, if there 
be occafion, as here 17, which is 1 chain, 50 
links; from my ftations I take an off-fet to a fide 
of the hedge, as 76, and put it down accordingly 
s chains, go links. So at 8 I take an off-fet to 
an angle, vw. 8 B, 6 chains; which off-fet is at 
the end of 8 chains, 30 links in my firft line. 
Then feeing in that line there 1s no farther occa- 
fion for off-{fets, I plant my inftrument at 2, and 
I dire&t the fixed fights to my firft ftation; then 
laying the idex upon go degr. I eaufe a mark to 
be fet up, fo that I may fee it through the fights ; 
and in that direction I meafure out 2 chains, tak- 
ing the off iets C y, D 10, proceed in like man- 
ner for the other angles, lines, and off-fets. 
When you have thus laid out your fquare, and 
taken all.your off-fets, you will find in your field- 
book fuch memorandums as the following, to help 
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The angles 4 right angles. 
Lhe fides 12 chains, 00 links each. 


Twent round cum /folis, or the hedges being on 


my left-hand. 











sas ir: aay 

In the. firft j 1 50 Off-fettoafide-lines 40 
line, at 8 30 Off-fettoanangle 6 00 

Cyaggee A Ee 

In the fecond f 3. 50 Off-fettoan angle 6 oo 
line, at 10 70 Off-fet toan angle > 50 
aed ogg Ne 

- ae ye ; 10 oo Off-fet toanangle ¢ 30 
Be aig ay 
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Now to lay down upon paper the foregoing 
work, make firft a fquare figure, as 1, 2, a As 
whofe fide may be 12 chains. Then confidering 
you went with the fun, take 1, 2 for the firft line; 
and taking from your f{cale 1 chain, 50 links, fet 
it upon the line from 1 to 7; at 7 raife a perpen- 
dicular, as 7, 6, making it according to your field- 
book, § chains, 40 links long. Alfo for the fe- 
cond off-fet upon the fame line, take from your 
H 3 {cale 
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icale of equal parts 8 chains, 30 links, which fet 
upon the line from 1 to 8, and upon 8 make the 
perpendicular line 8 B, 6 chains i in length. 

For the off-fets of the fecond line, take 3 chains 
50 links from the fcale, and fet it from 2 tog; 
at 9 make a perpendicular line 6 chains long, vs. 
g ©: alfo for the fecond off-fet of the fame line, 
take 10 chains, 70 links, and fet it from 2 to 103 
at ro make the perpendicular 19 D, 5 chains, 50 
links in length, 

For the off-fets of the third line, ae from your 
fcale ro chains, and fet it up from 3 to 11; and 
at 11 make the perpendicular 11 E, 5 chains, 30 
links long. | 

For the off-fets of the fourth line, take from 
your fcale 4 chains, 30 links, and fet it from 4 to 
123 and at 12 make the perpendicular 12 F, 4 
chains 40 links long. Alfo take 6 chains, 70 
links, and fet it from 4 to 133 and at 13 make 
the perpendicular 13 G, 1 chain, §0 links long. 

Laftly, Take 10 chains, 80 links, and fet it 

from 4 to 1; and at I, make the perpendicular 1, 
5, 2 chains 20 links long. 
- ‘Then have you no more to do, but through the 
ends of thefe perpendiculars to draw the bound- 
ing-lines, remembering to make angles where the 
field-book mentions angles; and where it men- 
tions fide-lines, there to continue fuch fide-lines 
till they meet in an angle. 

Although I mention a fquare, yet you are not 
obliged to take that figure; for you may with the 
pains fuccefs ufe a parallelogram, triangle, or any 
ether figure. Norare you bound to take the off- 
{ets 
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fets in perpendicular lines, notwithftanding it is 
the beft way; for you may take the angles with 
the index from any part of the line. 

This-way was chiefly intended for fuch as were 
not provided with proper inftruments; for with 
the crofs ftaff only, you may lay out a fquare, the 
reft of the work being done with a chain. 


By the help of the needle to take the plot of a large 
wood; by going round the fame, and making ufe of 
that divifion of the card that is numbered with four 
gos or quadrants. 


Let ABCDEA reprefent a wood; fet your 


inftrument at A, and turn it about, till through | 
the fixed fights you efpy B, then obferve what 


degrees in the divifion before {poken of, the needle 
cuts; which fuppofe 7 degrees from N. towards 
Weit, meafure AB 28 chains, 20 links; then fet- 
ting the inftrument at B, dire& the fights to C, 
and fee what the needle cuts, which let be 74 de- 
grees from N. towards the E; meafure BC 39 
chains, 50 links; in like manner meafure every 
line, and take evc ry angle, and then yourfield-book 
will ftand thus, as followeth here under. 
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To lay down which upon paper, draw parallel 
lines, as N. S. N.S. &c. to reprefent meridians, or 
north and fouth lines, then applying the protractor 
(which fhould be graduated accordingly with twice 
go deprees, beginning at each end of the diameter, 
and meeting in the middle of the arch) to any con- 
venient place of one of the lines as to A, lay the 
meridian line of the protractor to the meridian line 
on the paper, and againft 7 degr. make a mark, 
through which draw a line, and fet off thereon the 
difttance AB 28 chains 20 links. Secondly, Ap- 
ply the center to the protractor to B, and (turning 
the femicircle thereof the other way, becaufe you 
fee the courfe tends to the eaftward) make the dia- 
meterthereof lie parallelto the meridian lines onthe 
paper (which you may do by thefigures atthe ends 
of the parallelogram) and againft 74 degrees make 
a mark, and fet off 39 chains, 50 links, and draw 
the line BC; the like do by the other lines and 
angles, until you come roundto the place where 
you began. 
' ‘This is the general method of plotting obferva- 
tions, taken after this manner, ufed by moft furvey- 
ors in America, where they lay outvery large tracts 
ofland: but there is another way much furer, yet 
rather tedious, (I think firft made public by Mr. 
Norwood) whereby you may know betoreyoucome 
out of the field, whether you have taken your an- 
gles, and meafured the lines truly or not, and is as 
follows : 
When you have furveyed the ground as above 
diteéted, and find your field-book toftand as before, 
cafting up whatnorthing, fouthing, eafting, or weft- 
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ing every line makes; that is to fay, how far at the 
endofevery line you havealtered your meridian, and 
what diftance upon a meridian lineyou have made. 
Asforexample: fuppofe AB, equal to20 chains, was 
the fide of a field, NS a meridian line, the angle 


Grice anass x 





CAB north 20 degr. eaft.. The bufinefs is to find 
the length of the line AC, whichis called the north- 
ing, or the difference of latitude; alfo the length of 
the line CB, which is called the eafting, or differ- 
ence of longitude ; which you maydo indifferently 
true, by laying them down upon paper. By help 
of the Gunter’s {cale, the beft way is by the tables 
of fines and logarithms, ufing this proportion: 

As radius or fine of go degrees, viz. the right 
angle C is to the logarithm of the line AB 20 
chains ; 

So is the'fine of the angle CAB 20 degrees to 
the difference of longitude CB 6 chains 80 links. 

Secondly, To find the difference of latitudes, or 
the line AC, fay, 

As radius is to the logarithm of the line AB 20 
chains, fois the fine complement of the angleatA, 
to the logarithm of the line AC 18 chains, 80 
links. 


EXAMPLE. 
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EXAMPLE. 


I find by my field-book, the firft line (fee the 
laft figure butone) runs N.W. 7 degrees, 28 chains, 
20 links; now to find what northing, and what 
weiting is hereby made, I fay thus : 

As radius | 10,000000 
Is to the logarithm of the line 28 


chains, 20 links P50 ey 
So is the fine of the angle pom 9-8 
the meridian, wz 7 degrees, D990 5804 
To the logarithm of the wefting nant 
3 chains, 43 links, ' 10353 5143 
Again, 
As radius, 10,000000 


Istothelogarithm 28 chains, zolinks 1,450249 
So isthe fine complement of 7 degrees  9,99675t 


oS SS 





Tothelogarithms ofthe northing 27 


chains, gg links, i 11,447000 


And having thus found thenorthing and wefting 
of that line, I put it down in the field- book againft 
the line under the proper titles N. W. in like man- 
ner I find the latitude and longitude of all the reft; 
and having fet them down, the field-book will 
appear thus + 


Lines. 
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This done, add the northings together, alfo all 
the fouthings, and fee if they agree; alfo all the 
eaftings andaweftings ; and if they agree likewile, 
then you may befureyou have wroughttruly,other- 
wife not. Thus in the example the fum of the 
northings is 45 chains, 41 links; fo likewife is the. 
fum of the fouthings ; alfo the fum of the eaftings 
is 43.chains, 92 links, fois the fumof the welling’ : 
therefore I fay I have furveyed that piece of land 
true. 

But becaufe this way of cafting up the north- 
ing, fouthing, eafting, and welting of every line, 
may feem tedious and troubiefome, I have at the 
end of this book added a table, wherein, by in- 
{pection, you may find the longitude and latitude 
of every line, according to the angle which it 
makes with the meridian. 

Another way of plotting the foregoing piece of 
ground according to the table in the field- book, 
with regard to the points of the compafs, N.S. 
E. and W. is as follows: 





Draw 
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Draw an indefinite right line, as 2 @ AS fora 
meridian line ; then beginning in any place of that 
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hineas from A to © 1, viz. 27 chains, gg links; 
then taking with your compaffes the weftings of 
the fame line, viz. 3 chains, 43 links; fet one 
foot in © 1, and with the other defcribe the arch 
aa; next take the length of your firft line, as 
you find it in the field-book, viz. 28 chains, 20 
links, and fetting one foot of the the compaffes 
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in A, with the other crofs the former arch aa with 
another arch B 4, and in B the interfeétion of thefe 
arches is your fecond angle. Then through B 
draw another north and fouth line, as N BS, paral- 
lel to the firft, N AS ; then take with your com- 
paffes the northing of the fecond line, viz. 10 
chains 89 links, and fet it upon that line, from B 
to © 2; take alfo the eafting of the fame line, vix. 
37 chains, 97 links; and fetting one foot of the 
compaffes in © 2, with the other {weep the arch 
cc; alfo take with your compaffes the length of 
the fecond line, vz. 39 chains.s50 links; and 
fetting one foot in B, crofs the former arch with 
another dd; the interfe€tion C is your third 
angle. 

It would be needlefs to go round thus with all 
the lines; for by thefe already drawn, you may 
eafily conceive how all the reft may be done. But 
obferve when you {weep the arches for the eafting 
and wefting, to turn your compafles the right way, 
and not take eaft for weft, and weft for eatt. 

Nor can I much recommend this way of plotting, 
the former being as true, and far eafier; yet when 
you plot by the former way, it will be proper to 
prove your work by the table of difference of lati- 
tude and longitude, before you begin to protraét ; 
and when you find you field-book correét, you 
may lay down your work upon paper, by that 
method you think the eafteft. 

To concludethis chapter or fection, I fhall inthe 
next place fhew you, how to furvey a field by the 
chainonly, ufingnoother inftrument, andthatafter 


a better manner than hitherto has been taught. 


Firft, 













Divers Ways to take the Plots of Fields. 111 


_ Firft, therefore,. I fhall thew you how to take 
the quantity of an angle by the chain; (which 
being well underftood) there will be no more re- it 
quired; for the bufinefs of a furveyor in the field, i 
1s no more than to meafure fides and take angles, il 
in order to find how many acres any field or piece 
of Jand contains. 





To take an angle in the field by help of the chain only. 


Firft meafure along the hedge AB, any fmall 
diftance, as twochains from A to2; alfo meafure 
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along the hedge AC any number of chains you 
pleafe, (either equal to the former or not)as A 3 
two chains ; next meafure the diftance 2, 3, equal 
to 1 chain, 68 links ; and then have you done in 
the field. To plot which draw the line AB at plea- 
fure, and fet off 2 chains from A to 2 ; then take 
with your compafles the diftance A 3, wz. 2chains, 
and fetting one foot in A, defcribe the aon 2.45 


take alfo with your compafles the diftance 2 3, v7z. 


1 chain, 68 links ; and fetting one footin 4, with 
the other crofs the former archin A, draw the line 
A 43 C3 which with AB, will make an angle 
equal to the angle in the field. 

A more eafy and {peedy way is to meafure out 
one chain along the hedges thus; I fet a {trong 
{tick in the angle A, and putting the ring which is 
at one end of the chain over it, 1 take the other end 
in my hand, and ftretch out the chain along the 
firft hedge A B, and where it ends, as at 5, I flick 
down a {tick ; then I ftretch the chain alfo along 
the other hedge AC, and at the end thereof fet 
another ftick as at 4; then loofing my’chain from 
A, I mealure the diftance 4, 5, and find it’74 links, 
which is all I need note down in my field-book for 
that angle, and now coming to plot it, I firft take 
from my {cale the diftance of onechain, and placing 
one foot of the compafles in any part of the paper, 
asat A, I defcribethearch 4, 5; then I take from 
the fame fcale 74 links, and fet it off upon that 
arch, making marks where the ends of the com- 
pafles fall, asat.qand 5. La/fily, From A; through 
thefe marks I draw the lines A B, and A C, which 
conftitutethe former angle; always plotyour ee 
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with a very large fcale ; but your lines may be fet 
off with a fmaller. 

I thall give you two Examples of this way of 
meafuring, and then leave you to your own 
practice. Frit, 


To furvey a field with the chain only, by going round 
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Let ABCDEFA be the field ; and beginning:at 
the angle A in that point, ftick downaftaffthrough 
the 
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the great ring at one. of the énds of yourchain, and 
taking the Bihieciend ie your hand, ftretch out the 
chainin length, and fee in what part of the hedge 
AF, the other ends falls ; as fuppofe at a, there fet 
upa a ftick: - and dothe ike by the hedge AB, and let 
che chain end at (a) alfo: meafure the feaieit di- 
{tance Bi veen aand a, which admit to be 1 
chain 60 links: this note downin your field book : 

meafuren ext the length rofth hehedee aay 12chains, 


anna ae anole A ; Aan’ moathretied liftance BC: 

after this manner you muft take all the angles, and 
meafure all the fides roundthe field. But left you be 
at anon plu isat D, becaufe it isan inward angle, thus 
you mult do: ftick.a ftaff down with theringof the 
chain rounditinthe angular pointD, then taking the 
other end of the chain 1n your hand, and ftretch- 
ing it at len eth, move yourtelf to ane fro, till you 
pe receive yourtelf in adireé&t line with thehedge DC, 

which will beat G; where ftick down anarrow, or 
one of your {urve ying=fticks, then move round till 
your aad yourtelf in adireét line with the hedge DE; 

andtherethe chain being ftillitre tched outtoits ey 
length, plant another ftick, as at H ; then meafure 
the neareft aay anee, from H to G, which let be 1 
chain, 431 nk <sandnoteitdownin your field-book ; 


wv 


proceed on. to meafure the hne DE; but in your 
field-book t make fome mark againtft D, tofignify it 
is an inward angle, as’7, orthe like. And when 
you come to sploet this, youmuft plot thefameangle 
outward that youtook inward; forthe angleGDH 
is the fame as the angle dD d._ If you furvey a 


wood, 
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wood, by going round i iton the outfide, then the 
agnle d Dd 1s an outward angle. 

Having thus taken all the angles and meafured 
all the fides ; the next thing to Be done, is to lay 
them down upon paper, according to your field- 


book; which you will find to ftand thus: 


Crofs Lines 
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Itbeing more convenientthattheangles fhould be 
made by a greater {cale than the linesare laid down 
with; I have therefore in this figure, made the 
angles by a fcale of one chain in aninch, and laid 
down the lines by a fcale of ten chains in one inch. 

Nowto begin toplot, take from your large fcaleone 
chain; with that diftance, in any convenient placeof 
your paper, as at A, {weep the arch aa; then 
from the fame fcale eke off 1 chain, 60 links, and 
fet it upon'that arch, as from a@to'a; and draw 
through the point, a and a, the right lines A B, 
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AF: then repairing to your fhorter fcale, take from 
thence the firft diftance, viz. 12 chains, 50 links ; 
and fetting it from A to B, draw the line A B. 

i Secondly, Repairing to B, take from your large 
i fcale one chain, and fetting one foot of the com- 
paffes in B, with the other defcribe the arch 4 45 
alfo from the fame {cale take your chord line, vz. 
1 chain, 84 links, and fet it upon the arch 4 4, 
having one foot of the compafles in the point 
where the arch interfetts A B, the other wil] fall 
at 6; then. through 4 draw the line B C; and from 
your fmaller feale fet off the diftance 23 chains, 37 
links, from B to C, where the next angle muft be 
made. After this manner proceed on according 
to your field-book, till you have done. 

And here note, That you need neither in the 
field, nor in plotting upon the paper, take any no- 
tice of the angle F, nor yet meafure the lines E F 
or AF; for thofe two lines being drawn, will 
interfect each other at the true angular point 
F : however for proof of the work, it is proper to 
meafure them, and likewife to take the angle in 
the field. 

I muft not omit in this place to fhew you the 
i ufual way taught by furveyors for meafuring a 
, field by the chain only : as true indeed as the for- 
mer, but more tedious, which is as follows : 








\ The common way taught by furveyors for taking the 


tt, 


tig plot of the foregoing, or any other field. 


| In order that you may not be confufed with too 
| many lines in one figure, I have here again pate 
@ the 








Divers Ways to take the Plots of Fields. +17 


the fame. Firft, Meafure round the field, and note | 
down in your fleld-book every line thereof, as in We 
this field has been before done. i 








Secondly, Divide the whole field into triangles, 
by drawing the diagonals AC, AD, AE, and 
note them down in your field-book, thus: 

I 3 Axe 
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To plot which, firft draw a right line A € at 
pleafure, and fet off thereon 33 chains, 7o links, 
according to your field-book, for the firft diago- 
nal; then taking with your compaffes the length 
of the line AB, viz. 12 chains, so links, fet one 
foot in) A, and with the other defcribe the arch aa; 
alfo take the line B C, viz. 23 chains, 37 links, 
and fetting one foot in C, with the other deferibe 
the arch ce, cutting the arch za in the point B ; 
then draw the lines AB, CB, which fhall be the 
two bound-lines of the field, | 

Secondly, ‘Take with your compafles the length 
of the diagonal A D, viz. 25 chains 70 links, and 
fetting one foot of the compaffes in A, with the 
other defcribe the arch dd; alfo taking the line 
CD, vz. 19 chains, 30 links, fet one foot in C, 
and with the other defcribe the arch ee, cutting 
the arch dd in the point D, to this interfection 
draw the line CD. 

Thirdly, Take with your compafies the length 
of the diagonal A E, vz. 45 chains, 40 links ; and 
fetting one foot in A, with the other defcribe an 
arch, as ff; alfo take the line D E, 20 chains, 
and therewith crofs the former arch in the point 
Hy: and draw the_line D E. 

} ag +9 Lattly, 
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Laftly, ‘Take: with your compafles the length of 
the hee A F,.v/%..31 chains, 50 links ; and fetting 
one foot in A, defcribe an arch, as Il. Alfo take 
the, length of the line EF, wz. 29 chains, 00 
links ; and therewith nbapeiee the arch sae 
cut the arch Il in thé point F; draw the a. 
AF and EF, and fo-will you have’a’ true figure 
of the field. 

I have fhewed you both ways, that you may 
take your choice.” And now I proceed to my fe- 
cond example promifed. 


Jo take the, plot of a field at one flation, near the 
middle thereof, by the chain nny. > 


Let ABCDEA be the field, © the appointed 
place, from whence by the chain to take the plot 
ther ane Sticka flakedownat © thro ugh one ring of 
the chain, and.make your affittant take the other 
end and ftretch it out: Then caufe him to move 
up and down, till you fee him gGly in a line be- 
tween the ftick and the angle A ; there let him fet 
down a ftick, as at a, and be fe that the flick a 
be in a dices line Becher © and A; which you 
may eafily perceive by ftanding at ©, and looking 
to A. This done, caufe him tomoveround towards 
B: and at the chain’send, let Paetoers {tick down 
another ftick exa@ly in te line between © and B, 
as at b.. Afterwards let him do the fame at cy-atd, 
and ate; and if there were move angles, let him 
plant a {tick at the end of the chain in aright line 
between © andevery angle. In'thenext placeméa- 
{ure the nigheft diftance betweenr fick and ftick, as 

4 a0, 
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a6, 1 chain, 26 links ; dc, 1°chain, 6 links: c d, 
1 chain o links; de, x chain, 20 links; and put 








them down in your field- book accordingly. Mea- 
fure alfo thediftances between © and everyangular 
point as © A, 18 chains, 10 links; © B, 165 
chains, o links, &e. all which being put down, 
your field-book will appear thus: 

Subtend- 
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Che lank, _ Chain. — Link. 
f40 T .°267 ee aioe 
Oo 


Subtending | I | Diagonal 7 | 
or chord- be QD \ or center Bb. Reg OO 


lines. Ved I. OO} lines 40 C. 17 .-00 > 
Cente 136 De ul 5o ho 


LO Eic.o1 6.429107 


To Plot the field by thefe obfervations. 


Take from a large feale 1 chain, and {etting one 
foot of the compafles in any convenient place of 
the paper, as at ©, make the circle abcde: then 
taking for your firft fubtendent, or chord-line, 1 
chain, 26 links, fet it upon the circle, as froma to 
6. From © through a and 4 draw lines, as 6 A 
© B, which produce as far as may be convenient. 
Then take your fecond fubtendent from the fame 
large fcale, viz. 1 chain, 6 links, and fet it upon 
the circle from 6 toc, and through c draw the 
line @ C. When you have thus fet off all your 
fubtendents, and drawn lines through their feve- 
ral marks, take a fmaller fcale; and upon the 
lines already drawn, fet off the diagonal or center 
lines, as you find them in the field-book: thus 
upon the line © a A fet off 18 chains, 10 links, 
from © to A; upon the line © 4B, 1¢ chains, o 
links, from © to B; and fo by all the reft. Lattly, 
Draw the lines AB, BC, CD, &c. and the work 
1s finifhed. 


CHAP. 

































Exh eg ond 


GH AvPs 4v1iL 
To find the Content of a Plot of Land, 


gy Y AVING by this time fufficiently fhewed 
| you how to furvey a field, ‘and lay down a 
true figure thereof upon paper; Icome in the next 
place to teach you how to caft up the contents 
thereof; that is'to fay, to find out: how many 


acres, roods, and perches it contains, And firft; 





Of ‘the fquare and right angled parallelogram, ~ 





Cc 


To caft up either of which, multiply one fide 
by the other, and the produé will be the content. 


EX A.M. P Lake 


Let A be a true fquare, each fide being ten 
chains; multiply ro chains 0 links, by ro chains 
o links, facit 10}o0000; from which I cut off 
the five laft figures, and there remains juft 10 
acres for the fquare A. 

Again ; 
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Again ;. In the parallelogram B, let the fide a# | 
or c D be 20 chains, 50 links; and the fide ae il, 
or &D to ehains, o links: multiply 2h 20 i) 
chains, 50 links, by ae io chains o links, facit, bis 
20}50000; from which cutting off the laft-five Wit 
figures, remains 20 acres.. Then if you multiply HN 
the figures, cut off, v7%. 50000 by 4, facit, 2000003 
from which cutting off five fioures, remains 2 
roods; andif any thing but 00 had been left, you 
muft have multiplied again by 40; and then 
cutting off again five figures, you would have had 
the odd perches: fee it done hereunder. 

I need not have put down the 20 50 

19 00 


multiplication by 40; but only ow 


























to fhew you in what order the Acres 20]5000 oo ‘lB 
figures willftand, when you have | 4 We 
odd perches. The content of the’ Roods g|o00 00 

long fquare B, is 20 acres, 20 40 

roods, CO perch. niletie seen coe 00 
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Of. TREANGLES. 


The content of all triangles are found by mul- Li 
tiplying half the bafe by the whole perpendicu- A 
lar, or the whole bafe by half the perpendicular ; iy 
or otherwife by multiplying the whole bafe and 
whole perpendicular. together, and taking halt | 
that product for the content. Either of thefe three 
ways will do, take which you pleafe. 
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How to caft up the 


E.X  AuMsP. Tauls 


In the triangle A, the bafe 2d is ro chains, 
Ae o links; the perpendi- 


yar 
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cular ¢ 6, 13 chains, 70 
links : tlie half of whieh 
is 6 chains, 8¢ links; 


which multiplied by 106 
chains, oo links, facit 
618 5009 ; ; from which 
cutting off five figures, 
there is left 6 acres. Then 
multiplying the remainder 
by 4, facit 340000; from 
which taking five figures, 
remains 3 roods,. Again, 
the five figures cut off, 
multiplied ‘by 49, makes 
come from which 

taking five figures, leaves 
16 perches. See the ope- 
ration, 


6, 85 


10,00 





Acres==——6|8 5000 
4 


3|40000 
40 


Roods 





Perches 16]00000 
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So likewife in the triangle B, the bafe cd is 10 
chains, and the perpendicular 46 13 chains, 70 
links; which multiplied by half the bafe, will give 
the fame content. Alfo in the triangle C, if you 
multiply half the bafe Ed bythe perpendicular cF, 
the product will be the content of the triangle. 

You may let fall your perpendicular from 
which angle you pleafe, taking the line it falls 
upon for the bafe. ‘Thus in the triangle A, if 
from 4 you let fall a perpendicular, take 4d, and 
the half of ac for finding the content. Alfo in 
the triangle C, you may from E let fall your per- 
pendicular, and although it falls without the tri- 
angle, yet the half of E.G, multiplied by the 
whole of cd, fhall be the true content of the trian- 
gle C. Note, ¢d mutt be produced before you 
can let fall the perpendicular. 

Remember this: all triangles have equal bafes, 
and lying between the fame parallels, are of the 
fame content: fo the triangles A,B,C, having 
equal bafes, and lying between the parallel lines 
EC and ‘G3, are therefore of the fame content. 


To find the content of a trapexium. 


Draw between two oppofite angles a ftrait line, 
as AB, then is the trapezium reduced into two 
triangles, wiz. ABC and ABD, which you may 
meafure as before taught y and adding their pro- 
duéts together, you will have the true content of 
the trapezium. Or rather fhorter, thus: 


Take 
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Take the length of the line AB, whith let be 
37 chains, o links; take alfo the length of the 


B 
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wae 
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perpendicular De, which let be 7 chains, 40 
links; alfo Cd, 4 chains, 80 links; add the two 
perpendiculars together, and they make 12 chains, 
20 Imks; which multiply by half the common 
sate AB, 18 chains 50 links, and the produ is 
22 acres, 2 roods, 11 perches, as appears by the 
a, | eperaton hereunder. 
i Half the common bafe AB 18,50 
A The fum of the two perpendiculars 12,20 
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| | 37000 
3700 
1850 
on | Acres 2.2|57000 
Bi 4 
; Roods 2|28c00 
ha | 40 
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Contents of a Plot of Land. 


To find the content of an irregular plot, conffting of 
many fides and angles. 


To do this, youmutft firft by drawing lines from 
angle to angle, reduce all the plot into trapezia 
and triangles; after which meafure every trape- 
zium and triangle feverally, and adding their con- 
tents all together, you will have the true content 
of the whole plot. 
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In the annexed figure ABCDEFGHI, draw 
the line AD, which cuts off the trapezium K ; 
alfo the line AG, which cuts off the trapezium L. 
And laftly the line GE, which makes the trape- 
zium M, and the triangle N, fois the whole plot 
reduced into the three trapeziums K,L, M, and the 
triangle N: all thefe I meafure as before taught, 
and put them down as hereunder : 








eed ied 

tate «ne 

ay) Q 

ies. 

ae 

The trapezium K contains 2I 2 12 
The trapezium L contains 26 gor re 
The trapezium M contains > pala Ligh Ae 
The triangle contains Oo 2 A. 
The content of the plot S57 2030 


By which you find the whole plot to contain 
85 acres, 2 toods 30 perches. . 
If the fides of the plot had been given in 
erches, yards, feet, or any other meafure, you 
mutt fill caft up the content after this manner, 
and your product would have accordingly been 
perches, yards, &c. ‘To turn which into acres, 
roods, and perches, I have largely treated of in the 
beginning of this book. 


To find the content of a circle, or any portion thereof. 


'T’o find the content of the whole circle, itis con- 
venient that firft you know the diameter or cir- 
cumference thereof; one of which being known, 

the 
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of a Plot of Land. 129 


and the other 1s eafily found ; for as 7 is to 22, fo 
is the diameter to the circumference ; and as 22 is 
to 7, fois the circumference to the diameter. 

In this anexed figure, the diameter AB is 2 
chains or 200 links; which multiplied by 22 





and the product divided by 7, gives 6 chains, 28 
links, and fomething more for the circumfetence. 
Now to know the fuperficial content, multiply 
half the circumference by half the diameter, the 
product will be the content; half the circumfe- 
rence is 3 chains, r4 links; half the diameter, 1 
chain, © links; which multiplied together, the 
produ& is 3,1400 fquare links, or 1 rood, to 
perches, the content of the circle. 


By the diameter only to find the content. 


As 141s torr, fois the fquare of the diameter 
to the content. The fquare of the diameter js 


40000, 
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¥30 Hotv to caft up the 


goooo; which multiplied by 11, makés 446000 ; 
which; divided by 14, gives 31428, or i t60d, 14 
perches, and fomething more for the content. 


To meafure the fuperficial content of a fettor of atirele. 


Multiply half the compafs thereof by the fe- 
midiameter of the circle, the produé will anfwer 
your defire. 

In the foregoing circle, I would know the con- 
tent of that little piece DCB; the arch DB is 78 
links 25 the halfof it 392; which multiplied by 
1 chain, 0 links, the femidiameter gives 3925 
{quare links, or 64 perches, 


To find the content of a fegment of a circle, without 
knowing the diameter. 


Let EFG be the fegment, the chord EF, is 1 
chain 70 links, or 170 links; the perpendicular 
GH _ 50 links; now multiply 4 of the one by the 
whole of the other, the produét will be the con- 
tent nearly; the two thirds of 170 is the neareft 
113, which multiplied by 50, produces 5650 
{quare links, or g perches. | 


To find the fuperficial content of an oval. 


The common way isto multiply the long diame- 
ter by the fhorter, and obferve the produ; and 


then, as if you were meafuring acircle, fay, 
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As 14 to 11, fo the faid produé to the content 
of the oval, but this is not exaét. A better way is, 

As 1, re’s 18 to the length of the oval, fo is the 
breadth to the content; or nearer, as 1,27324.to 
the length, fo is the breadth to the content, 





To find the fuperficial content of regular polygons 3 as 
pentagons, hexagons, feptagons, Sec. 


_ Multiply half the fum of the fides by a perpen- 
dicular let fall from the center upon one of the 
fides, the produc will be the area or fuperficial 
content of the polygon. In the following pentagon 
the fide BC is 84 links, the whole {um of the = 

Po, five fides, therefore, muft HY 
be 420, the half of which 
is 2103 which, multiplied 
; by the perpendicular AD, 
?~ 56 links gives 11760 fquare 
* Jinks forthe content, or 18 
{ ~~ perches ye.of a perch, al- 
BoD ~—- moft.r9 perches. 


I have been fhorter about thefe laft three fi- 
gures than my ufual method, becaufe they very 
rarely fall into the furveyor’s way to meafure 
them in land, though indeed in broad meatfure, 
paving, &c. often. 
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Of laying out new lands; very ufeful for 
furveyors, in bis Majefiys plantations in 
America. 








oer 


Al certain quantity of acres being given, how to lay 
out the fame in a fquare figure. 


NNEX tothe number of acres given, s 
‘\ cyphers, which will turn the acres into 
ath ; then from the number thus increafed, ex- 
traét the fquare root, which fhall be the fide of 
the propofed fquare. | 





EXAMPLE, 


Suppofe the number given be 100 acres, which 
I am to lay out in a {quare figure 5 ; a3 join to the 


100 5 cyphers, and then it is 100, 00000 fquare 
links ;*the root of which 1s 3162 ‘heareft, or 31 
chains, 62 links, the length of one fide af the 
fquare. 


Again, 
If I were to cut out of a corn-field one {quare 


acre, I add to 1 five cyphers, and thenis it 1009003 
the root of which is 3 chains, 16 links, and fome- 

thing more for the fide of that acre. 
To 









Of laying out New Lands. 33 


To lay out any given quantity of acres in a right-angled 
parallelogram, whereof one fide 1s given. 


Turn firft the acres into links, by adding as © 
before, five cyphers ; that number thus increafed - 
divide by the given fide, the quotient will be the - 
other fide. | eae 


EX SA, Mo Ink 


It is required to lay out 100 acres in a parallelo- 
gram, one fide of which fhall be 20 chains ; firft 
to the 100 acres I add five cyphers, and it js 
100,00000; which divide by 20 chains, or 2000 
links ; the quotient is 50 chains, 0 links, for the 
other fide or the parallelogram. 


To lay out any given number of acresin a parallelo- 
gram that foall be 4, 5, 6, or 7, Sc. times longer 
than it is broad. | 


In Carolina, and all lands lying by the fides of 
rivers, except feigniores or baronies, are (or ought 
by order of the lords proprietors, to be) thus laid 
out. ‘To do which, firft, as above taught, turn . 
the given quantity of acres into links, by annex- 
ing five cyphers: which fum divide by the num- 
ber given for the proportion between the length 
and breadth, as 4, 5,6, 7, &c. the fquare root of 
the quotient will fhew the fhorteft fide of fuch a- 
parallelogram. | | 


K 3 EXAM 
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Of laying out New Lands. 




















EXAMPLE. 


Admit it were required of me to lay out 100 
acres in a parallelogram, that fhould be five times 
as long as broad : firft to the 100 acres I] add five 
cyphers, and it makes 100,00000; which fum | 
divide by 5, the quotient is 200@000; the root 
of which is neareft 14 chains, 14 links; and that, 
T fay, fhall be the fhort fide of fuch aparallelogram ; 
and by multiplying that 1414 by 5, fhews me the 
longeft fide thereof to be 70 chains, 70 links. 


Zo make a triangle upon a given bafe, that fhall con- 
_ tain any number of acres. 


To double the given number of acres, annex five 
eyphers, and divide by the bafe, the quotient will 
be the length of the perpendicular required, 


EXAM P LE. 


Upon a given bafe whofe length is 40 chains, I 
arn to make a triangle that fhall contain 100 acres, 
Firft, | double the 1 00 acres, and annexing five cy- 

hets thereto, it makes 200,00000; which I divide 
by 40 chains, the given bafe ; the quotient is 50 
chains, o links, for the height of the perpendicu- 
Jar, As in this figure, A Bis given bafe 40; on 
any part of it, as C, I make the perpendicular CD, 
equal 
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equal to 50 chains, ard I draw the lines D A, DB, 
which make thetriangleD AB, containing juft 100 
acres, asrequired. If] had made the perpendicu 








dgnnpeas 


50 


XO sa he 0 


TCSTROMAPPSARAR ABE, 


Tiree akial Ate 


sin KE 407 "C 
Jar E F equal to 50, and draw the lines F A, FB, 
I fhould have made the triangle F A B, containing 
‘r0@ acrés, the fameas DAB. boc. 
If you :confider this well when you are laying 
out a new piece of land, of any given content, 1 
America, or elfewhere, although you meet 1n your 
way with many lines and angles; yet you may, 
by making a triangle to the firft ftation you began 
at, cut off any quantity required. 
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To find the length of the diameter of a circle, which 


foall contain any number of acres required. 


Say as 11 1s to. 14, fo will the number of acres 
given be to the fquare of the diameter of a circle 
required, ig 


EXAMPLE. 


What is the length of the diamer of a circle, 
whofe {uperficial content fhall be 100 acres? Add 
five cyphers tothe 100, and it makes 100,00000 
links ; which multiply by 14, facit 140000000; 
which divided by 11, gives for quotient 1 2782's 
the root of which is 35 chains, 67 links, and bet- 
ter, almoft 68 links : and fo much thall be the dia- 
meter of the required circle. 

I might add many more examples of this na- 
ture ; fuch as to makeovals, regular polygons, &c. 
that fhould contain any affigned quantity of land. 
But becaufe fuch things are merely {peculative, and 
feldom or never come in praétice, I here omit 
them. 
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CUT ARPA TEs: 


Of REDUCTION. 





To reduce a Nate plot of land or map into a lefs 
compas, according to any given proportion ; or, 
é contra, bow to "enlarge one. 


6 ats beft way to do this, is, if your plot be 
not over large, to plot it over again by a 
{maller fcale: but if it be large, as the map of a 
county, or the like, the only way is to compafs in 
the plot firft with one great fquare; and after- 
wards to divide that into as many little fquares 
as you fhall fee convenient. Alfo make the 
fame number of little fquares upon a fair piece of 
paper by a lefs fcale, according to the proportion 
given. This done, obferve in what sates and 
part of the fame {quare, any thing remarkable 
happens to be, and accordingly put itdown in your 
leffer fquares ; and that you may not mittake, it 

will be proper to number your {quares. I cannot 
make this plainer than by giving you the follow- 
ing example, where the plot ABCD, made by a 
fale of 10 chains in an inch, is reduced int to the 


plot EF GH, of 30 chains in an inch. 
There 
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Reduction of Land. 139 


There are feveral other ways taught by fur- 
veyors for reducing plots or maps. Mr. Rath- 
born, and after him Mr. Ho/well, advifeth to make 
ufe of a fcale or ruler, (having a center hole at 
one end, through which to pin it down ona tax 
ble, fo that it may play freely round): numbered 
from the centerend to the other with lines of equal 
parts. The ufe of which is thus: lay down upon 
a {mooth table the map or plot you would reduce, 
and glew it with mouth glew faft to the table at 
the four corners thereof. - Then take a fair piece 
of paper, of fufficient bignefs to contain your re~ 
duced plot, and lay that down upon the other ; 
the middle of the laft about the middle of the 
firft. This done, lay the center of your reducing 
{cale near the center of the white paper, and there 
with a needle through the center make it faft; 
yet fo, that it may play eafily round the needle. 
Then moving your fcale to any remarkable thin 
of the firft plot, as an angle, a houfe, the bend of 
a river, orthe like; fee againtt how many equal 
parts of the fcale it ftands, as fuppofe 1003 then 
taking the 4, the 4, the 4, or any other part 
thereof, according to the proportion you would 
have the reduced plot to bear, and make a mark 
upon the white paper againft 50, 25, 33, +, &c. of 
the fame fcale: and thus turning the icale about, 
you may firit reduce all the outermoft pasts of the 
plot; which done, you muft double or treble, &c. 
the lines in the leffer plot, in order to reduce the 
innermoft part near the.center. 

But L.advife rather to have a long {cale, made 
wath a-center hole for fixing it to the table, at the 
Giltance of about one third partof the -fcale, fothat ai 
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of the {cale may be one way numbered with equal 
parts from the center hole to the end ; and } part 
thereof numbered the other way to the end, with 
the fame number of equal parts, though lefs. 
Upon this fcale may be feveral lines of equal parts, 
the lefs to the greater, according to different pro- 
portions. Being thus provided with a fcale, glew 
down upon a fmooth table your greater plot to be 
reduced; and clofe to it, upon the fame table, a 
paper, about the bignefs whereof you would have 
your fmaller plot. Fix with a ftrong needle the 
center of your fcale, between both ; then turning 
the longer end of your fcale to any remarkable 
place in your plot; to be reduced, fee what num- 
ber of equal parts it cuts, as fuppofe 100; there 
holding faft thefcale, againft 100 upon the fmaller 
end of your {cale make a mark upon the white 
paper. Proceed thus round all the plot, drawing 
lines, and putting. down all other particulars as 
you proceed, for fear of confufion through many 
marks in the end; and when you have done, al- 
though at firft the reduced plot will feem to be 
quite contrary to the other, yet when you have 
unglewed it from the table, and turned it about, 
you will find it to be an exact epitome of the firft. 
You may have for this work divers centers made in 
one f{cale, with equal parts proceeding from them 
accordingly ; or you may have feveral {cales, ac- 
cording tothedifferent proportions, whichis better. 
What has been hitherto faid concerning the re= + 
ducing of a plot from a greater volume to a lefs, 
the fame is to be underftood, vice versd, of enlarg- 
ing a plot from a lefs to a greater. But this laft 

feldom comes in practice. 
Ta 
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To change cuftomary meafure into flatute and the con- 
trary. 


In fome parts of England, for wood-lands, and 
in moft parts of Ireland, for all forts of land, they 
account 18 feet to a perch, and t60 fuch perches 
to an acre, which 1s called cu/fomary meafure : 
whereas our true meafure for land, by aé of par- 
liament, 1s but 160 perches for one acre, at 16 feet 
and an half to the perch. Therefore to reduce 
the one from the other, the rule is, 

As the fquare of one fort of meafure 

is to the {quare of the other: 
So is the content of the one 
to the content of the other. 

Thus, if a field meafured by a perch of 18 feet, 
accounting 160 perches to the acre, contain roo 
acres; how many acres fhall the fame field con- 
tain by a perch of 16 feet +? 

Say, If the fquare of 16 feet 3, viz. 290, gars. 
give the fquare of 18 feet, viz. 324, What fhall 
100 acres cufiomary give? Anfwer, 119 #5 of an 
acre flatute meafure. 


Knowing the content of a piece of land, to find what 
Scale it was plotted from. 


Firft, By any fcale meafure the content of the 
plot, which done, fay : 


As the content thus found, is to the {quare of 
the feale I tried by ; 

So is the true content, to the {quare of the true 
{cale it was plotted by. 


Admit 
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ni Admit there is a plot of a piece of land contain- 
ing 10 acres, and meafuring it by a fcale of 11 
| equal parts to an inch, I find it contains 12 acres 
nth we (ofan atre: then: | fay, if 12 #5 give 121 (the 

| fquare of the number of equal parts in the length 
rh of the fcale I ufed) what fhall Io give? Anfwer, 
He too, whofe fquare root 10 is the number of equal 
! | parts in the length of the fcale the plot was pro- 
tracted by. ‘Therefore if the feale I meafured by. 
| contained 11 equal parts to an inch, the plot was 
iy laid down from a fcale of 10 equal parts to an 
A inch. 
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Infiructions for furveying a manor, county, 
or whole country. 





| 
To furvey a manor, obferve the following rules. 


ALK or ride over the manor once pr: 

; ¥ VY twice, that you may have, as it were, 
; i amap of it in your head; by which means you 
: may the better know where to begin, and pro- 
ceed on with your work. 





il 2. If you can conveniently furvey round the 
ais whole manorwith yourchain andinftrument, tak- 
ing alltheangles,and meafuring all the lines thereof; 
“4 ) taking notice of roads, lanes, or commons, as you 

| crofs 






























- viding hedges, where they 
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crofs them: alfo minding well the ends of all di« 


butt upon your bound- 
hedges, in this manner. 





3. Take a true draught of 
all the roads and by-lanes in the manor, puttin 
down alfo the true buttings of all the field-fences 
to the road. If the road be broad, or goes thro? 
forme common or wafte ground, the bett way is 
to meafure, and take the angles on both fides 
thereof; but ifit be a narrow lane, you may only 
meafure along the midft thereof, taking the an- 
gles and off-fets to the hedges, and meafure your 
diftances truly: alfo if there be any confiderable 
river either bounds or runs through the manor, 
furvey that alfo truly, as is hereafter taught, 


4. Make a true plot upon paper of all the fore- 
going work, and then will you have a refem- 
blance of the manor, though not compleat; which 
to make {0, go to all the buttings of the hedges, 
and there furvey every field diftin@ly, plotting it 
accordingly every night, or rather twice a day, 
till you have perfected the whole manor. 


5. When thus you have plotted all the fields, 
according to the buttings of the hedges found in 
your firft furveys, you will find that you have very 
nigh, if not quite, done the whole work : but if 
there be any fields which lie fo within others, that 
they are not bounded on either fide by a road, 
Jane, or river, then you mutt alfo furvey them, 
and place them in your plot, accordingly as they 
are bounded by other fields. 


6. Draw 
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6. Draw a fair draught of the whole, putting 
down therein the manor-houfe, and every other 
confiderable houfe, wind-mill, water-mill, bridge, 
wood, coppice, crofs paths, rills, runs of water, 
onds, and any other matters notable therein. 
Alfoin the fair draught, let the arms of the lord 
of the manor be neatly drawn, and a compafs in 
fome wafte part of the paper; alfo a fcale, the 
fame by which it was plotted. You muft alfo beau- 
tify your map with colours and cuts, according 
as you fhall fee convenient. 
Write down alfo in every field the true content 
thereof; and if it be required, the names of the 
refent poffefiors, and their tenures, by which 
they hold it of the lord of the manor. | 
The guality alfo of the land you may take no 
tice of, as you pafs over it, if you have judgment 
therein, and it be required of you. | 


To take the draught of a county or country. 


1. Ifthe county or country is inany place there- 
of bounded with the fea, furvey firft the fea-coaft 
thereof, mneafuring it all along with the chain, 


and taking all the angles thereof truly. 


2. Which done, and plotted by a large {cale, 
furvey next all rocks; fands, or other obftacles 
that lic at the entrance of every river, harbour, 
bay, or road upon the coaft of that county or 
country ; which plot down accordingly, as fhall 
be fhewn farther on. 

3. Sur 
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3. Survey allthe roads, taking notice as you g0 
along, of all towns, villages, great houfes, rivers, 
bridges, mills, crofs-ways, &c: Alfo take the 7 
bearing at two {tations of fuch remarks as vou i 
fee out of the road, or by the fide thereof. ~ 





4. Alfo furvey all the rivers, taking notice how 
far they are navigable, what branches run into a) 
them, and where they begin; what fords they it 
have, bridges, &c. = 


5. All this being exaGly plotted, will give you i 
atruer map ofthe country, than any that I know 
of hath yet been made in Eagland. However, 
youamay look upon old maps, and if you find 
therein any thing worth notice, that you have 
not yet put down, you may go.and furvey it; 
andithus by degrees you may finith a county, fo 
as not to leave out even one gentleman’s houfe; | 
for it will {carcely happen but fome very remark- i 
able thing wall come into your view, either from | 
the roads, the rivers, or-fea coatt. 


6. Lattly, Wath a large’ quadrant take the true 
Jatitude.of the place, in jthreeor four places of i 
the county 5 which put down upon the edge of Hil 
your.map accordingly. 
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Of dividing lands. 





To divide a triangle feveral ways. 


Uppofe ABC a triangular piece of land, con- 
, y taining 60 acres, to be divided between two - 


“men, one to have 4o acres cut off towards A, and 


the other 20 acres 
towards C; and the 
lineof divifion to pro- 
ceed fromthe angleB. 
c. Firft,meafurethebafe 
33°33 D16-6 AC, viz. 50 chains ; 
then fay by the Rule of Three, if the whole con- 
tent €o acres give 50 chains for its bafe, what fhall 
40 acres give? Multiply and divide, the quotient 
will be 33 chains, 33 links; which fet off upon 
the bafe from A to D, and draw the line BD, 
which fhall divide the triangle as was required. 
If it had been required to have divided the fame 
into 3, 4, 5, or more unequal parts in given pro- 
portions, you mutt, as before, by the Ruleof Three, 
have found the length of each feveral bafe; much 
after the fame manner as merchants calculate 
their lofs or gain by the rule of Fellowship. 
There are feveral ways of doing this geometri- 


cally, without the help of arithmetic; but my 
bufinefs 
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bufinefs is not fo much to fhew you what may be 
done, as how to do it by the moft eafy and practi- 
cable way. 


To divide a triangular piece of land into any number 
of unequal parts, by lines proceeding from any 
point affigned in any fide thereof. 


Let ABC, the triangular piece of land, contain- 
ing 60 acres, be divided between three men, the 
firft to have 15 acres, the fecond 20, and the third 
25 acres, and the lines of divifion to proceed 
from D: firft, meafure the bafe, which 1s 50 chains; 
then divide the bafe into three parts, as you have 
been before taught, by faying, 1f 60 give 50, what 
fhall 15 give?) Anfwer, 12 chains, 50 links for the 





Grit man’s bafe ; which fet off from AtoE. Again, 
fay, If 60 give 50, what fhall zo give ? Aniwer, 
16. chains, 69 links for the fecond man’s bafe; 
which fet of from EtoF; then confequentl. the 
third man’s bafe, viz. from Fto C, muft be 20 
chains, 84 links. This done, draw an obicure line 
from the point afligned D, to the oppofite angle B ; 
and from E and F draw the lines EH FG parallel 
toBD. ‘Laftly, From-D draw tne lines DH, 
DG, which fhall dividethetriangle into three fuch 
parts as were required. | 
L 2 To 
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To divide a triangular piece of land, according to any 
ee given by a line parallel_to one of the 
ides. 


ABC is the triangular piece.of land, containing 
6oacres, the bafe A Cis so chains. This piece of 






S, 
? 
E 
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lard is to: bedivided between two men, by a line 
parallel to BC, in fuch proportion that the one 
have 4o acres, the other 20. 

Firft, Divide thebafe, as has been before taught, 
and let the point of divifion fall in D, A D being 
33 chains, 33 links; arid D C.16 chains, 67 links. 

secondly, Find a'mean proportion between A D 
and AC; by multiplyimg the whole bafe 50 by 
AD 33, 33, the produ& is 1666.5000; of which 
the {quare-root being extracted, gives. 4o'chains, 82 
links ; fet this off from Ato E. Laftly, From.E 
draw EF paraliel to B.C, which divides the tri- 
angle'as' demanded. 


Of dividing four-fided figures or \trapesia. 


Before I begin to teach you how,to divide pieces 
of land of four fides, it 4s convenient firft to thew 
you how to change any four-fided figureintoa tri- 

angle ; 
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angle; which done, the work will be the fame as 
in dividing triangles. 


To reduce a trapefium into a triangle, by lines drawn 
from any angle thereof. 





Let ABCD be the trapezium to be reducedinto il 
a triangle, and B the angle affigned: draw the a 
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3 Perch 





AACE 
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A 


obfeure line B D, and from C make a line parallel 
thereto, asC E; extend alfo the bafe A D, till it 
meet CE in E: then draw the line BE, which 
fhall make the triangle B A E equal to the trape- 
zium ABCD, 

Now to divide this trapezium according to any Nie 
affigned proportion, iso more than to divide the 
triangle A B E, as before taught ; which will alfo 
divide the trapezium. 


JE AY ML PE. 
Suppofe the trapezium ABCD, containing 124 


acres, 3 roods, and 8 perches, is to be divided be- 
3 tween 
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tween two men, the firft to have 59 acres, 2 roods, 
and 3 perches; the other 74 acres, 1 rood and 5 
perches, and the line of divifion to proceed from B. 

Firft, Reduce’ all the acres: and roods into’ 
perches, then will the content of the trapezium 
be 19968 perches; the firft man’s fhare 8083 
perches, the fecond 11885. 

Secondly, Meafure the bafe of the triangle, vz. 
AE 78 chains, 00 links: 
Then fay, If 19968the whole 

content give for its bafe 
What fhall 8023, the firft 

man’s part, give? Anfwer 
which fet off from A to F, and drawing the line 
FB you divide the trapezium as defired; the tri- 
angle ABF being the firft man’s portion, and the 
trapezium BCFD the fecond’s. 


t 78 chains, oo links, 
t31 chains, 52 links: 


How to reduce a trapezium into a triangle, by lines 


drawn from a point afigned in any fide thereof. 
ABCDA the trapezium, E the point affigned, 


from whence to reduce it into a triangle, and run 
the divifion line. The trapezium is of the fame 





content 
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content as the former, wz.19968 perches; and 
it 1s to be divided as etapa vis. One man to have 
8083 perches, and the other sda Firft, for 
to reduce it into a triangle, draw the lines ED, 
EC, and from A and B make ines parallel to 
them,as AF, BG; then draw the lines EG, EF, 
and the triangle EFG will be equal to the trape- 
zium ABC.DA, which is to be divided as before ; 
therefore find, by the rule of proportion, what the 
firft man’s Ne muft be, v7. 31 chains, ¢2 links, 
fet it from F to H, and draw the line HE; te 
fhall you divide the trapezium according to the 
former proportion. 


To reduce an irregular five-fided figure into a triangle, 


and to divide the fame into any given proportion 


Let ABCDEA be the five-fided figure ; to re- 
duce this into a triangle, firft draw the lines AC, 
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AD; and parallel thereto BF, EG, extending 
the bafe from C to F, and from D toG; then 
draw the lines AF, AG, which will make the 


triangle AFG equal to the five-fided figure. If 
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this wére to be divided into two equal parts, you 
muft. take FH equal to half of the bafe of the 
triangle ; and from H.draw the line HA, which 
divides the figure ABC DE nto two equal parts?! 


If in dividing the plot of a field, there be outward an- 
gles, you may change them after the following 
manner. 


Suppofe ABCDEA be the plot of a field, and 
B the outward angle. 


td 
lz, 


Draw the line CA; parallel thereunto draw 
alfo BF ; join the points C, F, and the five-fided 
figure, having one angle, is now reduced into a 
four-fided figure, or trapezium ; which you may 
again reduce into a triangle, as has been before 
taught. 
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ABCDEFGHIA isa field to be divided 
equally\between two men,’ by a ftraight line pro- 
ceeding. from A. | 

Firft, Confider how to divide the field into five- 
fided figures and trapezia, that you may the better 
reduce it into:triangles: as by drawing the line 
K L, you cut off the five-fided figure ABCHI; 
which reduce into the triangle AK L, and mea- 
furing half the bafe thereof, which will fall at 

, draw the hne QA. 

Se es Sarike line M_N, and from the 
point Q reduce the trapezium € D G Hi into the 
triangle MNQ; which again divide into halfs, 
and draw the line Q R. : 

Thirdly, From the point R reducethetrapezium 
DEFG, into the triangle ROP; and taking 
half the bafe thereof, draw the line R S; andthen 
have you divided this irregular figure into two 
equal parts by the three lines AQ, QR, RS. 

Fourthly, Draw the line AR, alfo Q T parallel 
thereto. Draw alfo AF, and then have you 
turned two of the lines into one. . , 

Fifthly, From T draw the lines TS, and parallel 
thereto the line RV: draw alfo FV. Then is 
your figure divided into two equal parts by the 
two lines A T and TV. 

Laftly, Draw the line A V, and parallel thereto 
TOW. Draw alfo AW, which will cut the figure 
intotwo equal parts by a ftraitline, as wasrequired. 

You may, if you pleafe, divide the whole of 
fuch a figure into triangles ; and then divide each 
triangle from the point where the divifion of the 
laft fell, and then will your figure be divided by 
a crooked line, which you may bring into a ftrait 
one, as above. 

The 










































Of Dividing Lands. Iss 


The above isa good way of dividing lands ; but 
furveyors feldom take fo much pains about it; I 
fhall therefore thew you how they commonly ab- 
breviate their work, as is indeed 


An eafy way of dividing lands. 


Admit the following figure ABCDE contains 46 
acres, to be divided equally between two men, by 
a line proceeding from A. 

Draw firft a line at pleafure through the figure, as 
the line AF. Thencaft up the content of either 
part, and fee what it wants, or what it is more 
than the true half fhould be. 

As for example ; I caft up the content of AEG, 
and find it to be but 1 5actes 5 whereas the true half 
is 23 acres; 8 acres being inthe part ABCDG 
more than AEG, Therefore I make a triangle 
containing 8 acres, and add it to AEG, as the 
triangle AGI; then the line AI parts the figure 
into two equal quantities. 

But more plainly how to make this triangle : 
meafure firft the line A G, which 1s 22 chains 60 
links. Double the 8 acres, they make 16; to 
whichadd five cvpherstoturn them into chainsand 
links, and then they make 1 aoaieee which divide 
by AG 2360, the quotient is 6 chains 77 links; 
for the perpe ndicular HI, take from your fca ile 
6 chains, 77 links, and fet it fo from the bale AGF, 
that the end of the perpendicular may juft touch 
the line ED, which fuppofe at I. Then draw 
the line AI, which makes the triangle ACI juft 8 
acres, and Movie the whole figure as defired, 

If 
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Ifit had been required to have fet off the per- 
pendicular the other way, you muft ftill have 
made the end of it but juft touch the line ED, 
as LK does: for the triangle AKG is equal to 
the triangle AGI, each 8 acres. 

And thus you may divide any piece of land of 
any number of fides, according to any propor- 
tion, by ftrait lines through it with equal certain- 
ty, and more eafe than the former way, 


Note, You might alfo have drawn the line 
AD, and meafured the triangle AGD, and af- 
terwards have divided the bafe GD in IJ, accord- 

ing 
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mg to the given proportion; this will appear 
plainer by the following example: 

Suppofe a field containing 27 acres, is to be di- 
vided between three men, each to have g acres, 
andthe lines of divifion to run froma pond in the 
field, fo that each perfon may have the benefit of 
the water, without going over.another’s land. 

Firft, from the pond © draw lines to every 

angle, as @ A, © B, o C,.o D, © E; and then 


A 


is the figure divided into five triangles ; ‘meafure 
each of thefe, and put their contents down feverally, 
which reduceinto perches, and you wilL-have the 
TAO Bye :f 9674) 
| BO C | | 390 | 
Triangle 4.C © D ¥be4 1238)$ Perches. 
IDo Ei | 9 


- 


| | 
eee h yu 2 

The whole content is 4320 perches, or 27 acres, 
atid each man’s proportional part 1440 perches. 


From 









































r58 Of Dividing Lands. 


From © to any angle draw a line forthe firft 
divifion-line, as © A, then confider that the firft 
triangle A o B is but 674 perches, and the fe- 
cond B © C 390, both together but 1064 perches, 
“lefs by 376 than 1440, one man’s portion. You 
-muft therefore cut off from the third triangle Co 
D 376 perches for the firft man’s dividing line; 
which you may do thus: the bafe DCis 18 chains, 
the content of the triangle 1238 perches: fay 
then, if. 1238 perches give the bafe 18 chains co 
links, what fhall 376 perches give? Anfwer 5 
chains, 45 links; which fet from C to F, and | 
drawing the line o F you have the firft man’s part, 
oz. Ae® F CBA. 

Secondly, Obferve the remaining part of the 
triangle C o D, after 376 is taken out, and you 
will find it to be 861 perches, which is lefs than 
1440 by 578. Therefore from the triangle Do 
E cut of 578 perches, and the point of divifion 
will fallin G.” Draw the line © G, which with 
© A and o F, divides the figure into three equal 
parts. . 


To divide a circle according to any proportion, by a 
line concentric with the firft. 


‘The areas of circles are in proportion to one 
another as the fquares of their femi-diameters ; 
therefore, if you divide the fquare of the femi-dia- 
meter by the proportion given, and extract the 
{quare root, you will have your defire. 


EX woe Pas: 
ABCD be a circle to be equally divided be- 


tween two men. 


The 








D 


The diameter thereof is. 2 chains. 

The femidiameter 1 chain, or 100 links. 

The fquare thereof 10000. 

Half the fquare s000.. | 

The root of the half 77 links; which take from 
your {cale, and upon the fame center deferibe the 
circle GEHF, which will divide the circle ABCD 


into two equal parts. 
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Trigonometry: or, The menfuration of 
right-lined triangles. 


HE ufe of the table of logarithm numbers 

I have fhewed in chap. 1. concerning the 
extraction of the {quare root. Here follows 

Th 
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The ufe of the table of fines and tangents. 


Any angle being given in degrees and minutes, 
how to find the fine or tangent thereof. 

Let 27 degrees 10 minutes be given, to find 
the fine and tangent thereof. Firft, in the table 
of fineé and tangents, at the head thereof feek for 
27; and having found it, look down the firft co- 
lumn on the left-hand under M, for the 10 mi- 
nutes, and right again{t it under the title Sm. ftands 
the fine required, viz. 9,65951%4; alfoin the fame 
line under the title Yang. ftands the tangent of 
27°. 10/, viz. 9,710282: butif the degrees exceed 
45, then look at the foot.of the,tables ‘for the de- 
grees, and upon the right-hand column for the mi- 
nutes; and right againjt it you will find the fine 
and tangent above the title Sime. Tang. ‘Thus the 
fine of 64 degrees 50 minutes, 18 9,956684 5 the 
tangent thereof 1s 10,328037. | 


To find the co-fine, or fine complement 5 |theco-tangent, 
or tangent complement of any SIVvEen number of de- 
grees and minutes. — 


The co-fine, or co-tangent, of an angle, is the 
fine and tangent of the remaining degrees and mi- 


nutes, after fubtracting it from go ;. thus,take 25 


degrees 10 minutes from 9@ degrees, oo mim. there 
remains 64 degrees, so intnutes; the fine of which 
is, as before, 9,9;6084: and that it is alfo the 
fine complement of 25 degrees, 10 mmutes. 


But 
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But a more ready way to find the co-firie, or 
co-tangent of any number of degrees given, is to 
look:forthe degrees and minutes as before tausht, 
for fines and tangents ; and right againft it under 
titles co-fine and co-tangent; or above, if the 
degrees exceed 45, you will find the co-fine ot 
co-tangent required: thus the-co-fine of 30 de- 
grees, 15 miputes, is 9936431; the co-tangent of 
58 degrees, 10 minutes, 1s 95792974. 


t 


A fine or tangent, \co-fine or co-tangent being given, to 


__ find the degrees and minutes belonging thereto. 


This is the. converfe of the former: for you 
muit feek in the tables for the fine, &ec. given, or 
the nigheft that can be found thereto, and right 


againit it you will find ‘the minutes and dexrees 


over-head, Let the fine 8,742259 be given, right 
againi{t it ftands 3 degrees, 10 minutes. | 
Remember that multiplicationis performed with 
thefe logarithmic tables by addition, and divifion by 
fubtraction. If I were to multiply 5 by 4, firft I 
look for the logarithm of 5, which is 0,698970 





The logarithm of 4 is 0,602066 
Added together, they make 1301030 








which 1,301630 I feek for in the table of loga- 
rithms; and night againitt, under title num. ftands 
20, the product of 5 multiplied by 4. 3 
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162 Trigonometry. 
If I were to divide 20 by 5, firft I look for the 





logarithm of 20, which, as above, is 1,301030 
the logarithm of 5 is 0,698970 
After fubtra€tion remains ©,602060 





and the number anfwering to this logarithm you 
will find to be 4. 

And thus by addition -and fubtra@tion the rule 
of three is performed with the logarithms, viz. by 
adding the fecond and third terms together, and 
from their fum fubtraéting the firft, 


EXAMPLE... 


If 15 give 32, what will 45 give? 

















The logarithm of 14 is 1,176091 
The logarithm of 45 is 1,65 3212 
The logarithm of 32 is 1,505150 
The two laft added together make 3,158362 
Fromthat fum I fubtra& the firftterm bed 
and there remains —_ i ne ty, 





Againft 1,982271 in the table I find the num- 
ber 96. Jan{fwer therefore, If 15 gives 32, 45 will 
give 96. 

This you muft obferve to do in the following 
cafes of triangles, always to add the fecond and 
third numbers together, and from their produc 
to fubtract the firft, the remainder will be the lo- 
garithm number, fine, or tangent of your required 
fide or angle. Ceriain 
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Certain theorems for the better underftanding right 
lined triangles. 


1. A right-lined triangle is a figure comprehend- 
ed within three ftrait lines. | 

2. It is either right-an- 
gled as A, having one right 
angle, which contains jutt A | 
go degrees, viz. that at 4; ib 
or elfe oblique as B, which 
confifts of three acute an- 
gles, neither of them fo 
great as go degrees; or 


as C, which confifts of two a 
acute angles and one ob- 
tufe, u/z. that at d. a 


3. All the three angles 
of any triangle are equal 
to two right angles, or 180 degrees; fo that one 
angle being known, the fum of the other two 
becomes known alfo; or two being known, the 
third may be found by fubtra@ing the two known 
angles out of 180 degrees; the remainder is the 
third angle. 

To underftand well what the quantity of an 
angle is, take this following illuftration. 

Let ABCD bea circle, whofe circumference 
is divided (as all circles are fuppofed to be) into 
360 equal parts called degrees, and each of thefe 
again divided into 60 equal parts, which are cal- 
led minutes: now a right-angled triangle is that 
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Trigonometry. 


















which cuts off one fourth part of this circle, viz, 
go degrees, fuch is the triangle FEG. 

An angle cut off being lefs than go degrees, is 
acute as the angles HEF. 

The angle GET is obtufe becaufe the two lines 


that proceed from E, take in betwixt them more 


than a quarter of the circle. 
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Trigonometry. 16¢ 


5. Every triangle hath fix parts, viz. three fides 4 
and three angles; the fides are fometimes called | 
legs ; but moft commonly in right-angled trian- | 
gles the bottom line, as BC, is called the bafe, 
then is AC the perpendicular; but the longeft 
line AB 1s always called the hypothenufe. The ft 
fides are proportional to the fines of their oppofite i 
angles; fo that any three parts of the fix being 
known, (except the three angles) the reft may ss 
eafily be found. . LA 

6. When an angle exceeds go degrees, fubtra& MN 
it out of 180, and work by the remainder, which Hs 
is called the fupplement thereof. ; 








We Ae uals y le 





In a right-angled triangle, the bafe being given, and 
the acute angle at the bafe; to jind the hypothenufe 
and perpendicular. 


In aright-angled triangle ABC, there is given 
the bafe AB, 26 equal 
parts, as yards, perches, 
&c. and the angle at A 30 
degrees; to find the length 
of the hypothenufe AC; A 





As the fine complement of the angle at A 
is to the logarithm of the bafe 26, 
So 1s the radius or fine of go° 


to the logarithm of the hypothenufe AC equal 
30. 
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166 Trigonometry. 


‘The fine complement of 30 degreesis 9,937531 








‘The logarithm of 26 is 1,414973 
The radius, or fine of go° 10,000000 
The two laft added together 11,414973 





Remains, after fubtracting the firftnumb.1,477442 


Deed SS SSeS ET 


Which if you look for in your table of loga- 
rithms, you will find the neareft number anfwer- 
ing thereto to be 30, the length of the hypothe- 
nufe required. 

Note in your table, when you cannot find ex- 
actly the logarithm you look for, you muft take 
the neareft thereto; as in this example, I find 
1,477121 to be the neareft to 1,477442. Note 
alfo, that the fide complement of the angle at A, 
is the right fine of that atC. For the angle at A 
in a right-angled triangle being given, you may, 
by fubtraction, eafily find the angle at C; becaufe 
by the rule above, all the three angles of a trian- 
gle are equal totwo right angles, or 180 degrees ; 
confequently, if you take the fum of the right an- 
gle at B go’, and that at A 30° out of 180°, there 
will remain the angle at C equal to 60°. But to 
purfue our queftion, | 


To find the perpendicular. 
As the fine of the angle ACB 60° 
is to the log. of the bafe AB 26; 


So is the fine of the angle CAB 30° 
to the log. of the perpendicular CB ts. 


2 Note, 
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Note, When three letters are put to exprefs an 
angle, the middle letter denotes the angular point. 


The fine of 63 degr. is 95937531 
The log, of the bafe AB 26 is eee 
The fine of 30 degr. is 9,698970 


The fum or the two laft et 13943 


een 





From which fubtraé& the firft, remains 1,176412 
Theneareft number anfwering towhichis 15, equal 
to the length of the perpendicular line CB. 


Otherwife, the hypothenufe AC equal to 30, being firft 
found, you may find the perpendicular thus : 


_ As thefineof the right-an.CBA orrad. 10,0000e0 
is to the log. of the hypoth, AC 30 1,477121 
So is the fine of the angle CAB 30 deg. 9,698970 


tothe log. of the perpendicular 15, 11,176091 


GA ate 7 oe : 
The perpendicular and acute angle ACB being given, 
to find the bafe and hypothenufe. 


Let ike perpendicular CB be rs, as before, the 
angle ACB 60 deg. to find the bafe. 
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As the co-fine of the angle ACB 

is to the logarithm of the perpendicular BC 1¢ ; 
So is the fine of the angle ACB : 

to the logarithm of the bafe AB 26. 
The co-fine of the angle ACB 60°, 1s 9,698970 


The logarithm of CB 15 is 1,176091 
The fine of the angle ACB 60 1s 93937531 

11,113622 
The neareft log. anfwering to 26, is 1,414652 





For the hypothenu/e. 


As the fine complement of the angle ACB 60°. 

is to the log. of the perpendicular CB 15, 
So is the fine of the angle ABC, or go, 

to the log. of the hypothenufe 30”. 
The co-fine of the angle ACB is 9.698970 
The log. of the perpend. CB 16 is 1,176091 
The radius 10,000000 
The log. of the hypothenufe 30 1,477121 


Or, the bafe being firft found, find the hypothenufe thus. 
As the fine of the angle ACB 60° 93937531 


is to the log. of the bafe 26 1,414973 
So is the radius 10,000000 
to the log. of the hypothenufe (30) 1,487442 

3 CASE 
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ink gaia TE: 


The hypothenuje, and one of the acute angles given, ta 
find the bafe and perpendicular. 


C 
90 
Ae B 


Let the hypothenufe be AC 30; 
The angle CAB 30°. 


To find the bafe AB, work thus: 


As radius or the fine of the right Lio 7 
i gle CBA -go”. | 

is to the log. of the hypoth. AC 30 1,47712% 

So is the co-fine of the angle CAB 30° 9,937531 




















To find the perpendicular BC, work thus: 


As radius or the fine of the right an- 
gle CBA 9o° 10,000000 
is to the log. of the hypoth. AC 30 1,477121 
So is the fine of the angle CAB 30° 9,693970 


Ee ES 





tothe log. of the perpend. (15) 11,1 76091 


Or 








? 


to the log. of the bafe AB (26) 11,41 4652 
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170° Trigonometry. 


Or the bafe being fut found, find the perpendicular 
thus : 


As the co-fine of the angle CAB 30° 
is to the log. of the bafe AB 26 
So is the fine of the angle CAB (30°) 


93937531 
15414973 
9698970 





11,113943 


i  , 


to the neareftlog. of the perpend.(15) 1,176412 


C AS ace 


The hypothenufe and ba/e being given, to find the acute 
angles ACB and CAB. 


Let. AC, the hypothenufe, be 30 equal parts, 


AB the bafe 26; required the angle ACB, 





As the logarithm of the hypothenufe AC 30, 

is tothe radius, or thefine of theangle CBA go; 
So is the logarithm of the bafe AB 26, 

to the fine of the angle ACB 60° 


The 
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The Operation. || 


The log. of the hypothenufe AC 30 is 1,477121 I 
The radius 10,000000 


_ The logarithm of the bafe AB 26 15414973 





(eeerrenand peer 


_ The fineof ACB the angle required 60° 95937952 





For the angle CAB, work thus: 


| 


As the log. of the hypothenufe AC 30 1,477121 i! 
is to the radius or fine of go° 10,000000 ! 
_Sois the logarithm of the bafe AB 26 1,41 4973 








to theco-fineof theangle required 30° 9,937852 


Con’ sig ™, 


The hypothenufe and perpendicular being given, to find 
the acute angles, and alfo the bafe. 


The hypothenufe is 30. 
The perpendicular 15, 
ABC a right angle. 
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| 
SM 
! To find the angle at A, work thus: 


u As the log. of the hypothenufe AC 30 1,477121 
hi to the radius 10,000000 


HH Soisthe log. of the perpendicular CB 15 1,176091 








| | to the fine of the angle at A 30° 9,698970 


ey 





ui To find the angle at C, work thus: 





| As the logarithm ofthe hy pothenufe AC 30 

al is to the radius or fine of go. 

i} So 1s the logarithm of the perpendicular BC 15 
i to the co-fine of the angle A, or the right fine 

of the angle C 60°. 

| To find the bafe, work as you were taught in 

i Cafe 2. 

Si Here note, that any two fides of a right-angled 
All triangle being given, the third fide may be found 
oul by extraction of the fquare root. 


4 EXAMPLE. 


In the right-angled triangle 
A, let the given baie be 20, the 
A 29 — perpendicular 15, and the hy- 
ig 4 pothenufe required. 
vig The fquare of the bafe 20, or 
a4 20 multiplied by itfelf, is goo: {quare alfothe per- 
pendicular 15, it gives 225 ; add thefe {quares to- - 
gether, and we have 625; the fquare root ee 
this 
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Trigonometry. 173 


this fum, wz. 20, is the length of the hy- - 
pothenufe; but if the hypothenufe and 20 
either of the other fides be given to find 625(25 
thethird,youmuftfubtra&tthelefsfquare 45 

out of the greater, and the {quare root of 

the remainder 1s the fide required. As for exam- 
ple; fuppofe the hypothenufe 25 and the bafe 20, 
tofindthe perpendicular multiply the hypothenufe 





by-itfelf, the produé is 625 
multiply the bafe by itfelf, it makes 400 
Subtrad 400 from 625, there remains 225 





The rootofwhich is 1 5, the perpendicular required. 
OF Ares eV i. 
Of oblique-angled plane triangles. 
Two fides of an oblique triangle being given, 


and an angle oppofite to either of the fides, to find 
the other angles, and alfo the third fide. 
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174 Trigonometry. 


WED In the triangle ABC there is given the fide AB 

id 40, the fide BC 32; 

I The angle at A 40 degrees, 

tm Required the angle at C, 

ii Note, that in all oblique triangles the fides are 
i in fuch proportion one to another, as the fines of 
{| their oppofite angles. 

| As the logarithm of the fide BC 32 1,505150 

| is to the fineof the angle A 4o 9,808067 

Att So is the logarithm of the fide AB 40° 1,602060 








T1,410127 











To the fine of the angle:at C 53°. 28%: | -9,904977 


oo 





To find the angle at B. 


Add the two known angles together, vs. that 
at A 4o, and that at C 53.28, and they make 93 
degrees, 28 minutes; which fubtratted from 180 
degrees, leaves 86 degrees, 32 minutes, for the 


angle at B. 
Laftly, to find the line AC, fay, 


— i As the fine of the angle A 40 9808067 
min) BF is to the logarithm of the fide BC 32 1,505150 
So is the fine of the angle 86°: 32 93999204 


(Paty | 


| 11 504354 





| 
i) tothe log.of the fide AC required 50 1,696287 





Ril a. Note, 
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Note, the neareft whole number an{wering to 
the logarithm 1,696287 is 50; but if you ad- 
mit fractions, the length of the line AC will be 
only 49 Tous 


Ci LOS ERA VAP 


Two angles being given, and a Jide oppofite to one of 
them, to find the other oppofite fide. 








Inthe foregoing triangle there is given theangle 
A 40 degrees, the angle C 53 degrees, 28 mi- 
nutes; and the fide AB 40, to find the fide BC, 
As the fine of the angle C $3: 28 





2 93994992 
1s to the log. of the fide AB 40 1,602060 
So is the fine of the angle A 4o 9,808067 
II,410129 








to the log. of the fide BC, 32 nearly 1,50513¢ 


SCE 





COA SE. V1. 


Two fides and the contained angle of a triangle being 
given, to find either of the other angles, 























i 176 Trigonometry. 


In the triangle ABC | 
there is gven the fide AB 197, 

i The fide AC <00, 
we The angle at A 40° 

| To find either of the other angles 

| Asthelog.ofthefumofthetwofides627 2,843232 
ey is to the log. of their difference 303 2,481443 
; il So is the tang. of the haif fum of the Q 

I two oppofite angles 70 degrees f Net tia spes 



































il! Ants 124920377 
Wt to the tangent of halftheirdifference 50 
degr. 4 min. 10,0771 44 


Which 50°. 4’, added to the half fum of the two 
unknown angles, viz. 70°. gives 120°. 4!. for the 

uantity of the angle at B; but taken from 7o, 
(ane 19°. 56’. the angle at C. 


Co AL 8 ee 
The fides of an oblique triangle being given, to find the 


angles. 





es - 


C 





A 


You muft divide your oblique triangle into two 
right-angled triangles, thus: 
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| ‘Inthe triangle ABC | 
The fide AC is 


| 








50 | 
The fide AB : 46 i 
The fide BC | 20 | 
The fum of the two fides AB, BC 76 
Their difference Me 





As the log. of He fide AC 50 1,6989%0 


is to the log. of the fum of the i 
other two fides 56 { tgopee i 
_ So is their diff. 16 1,204120 ; 

25952308 








to the log. of a fourth number 18 1,253338 


Greeters 





_Subtra& this 18 out of the sreateft fide AC 
50, and there remains 32; the half of which, 
viz. 16, is the bafe of the right-angled triangle 
BDC, and the remainder of the line AC, oz. 
AD 34, 1s the bafe of the remaining right-angled 
triangle, BDA. 
~~ Now in each of thefe right-angled triangles, 
having the bafe and hypothenufe given, you may 
find the angles; by Ca/z IV. Tie 

Note, It is eafier to find the 4th number, for di- at 
viding an oblique-angled triangle into two right- 
angled triangles by vulgar arithmetic, than by 
the tables of logarithms, thus : 


N Square 
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Square the three given fides, add the. two 
greater {quares together, and from that fum fub- 
tract the lefler; half the remainder divide by the 


‘greater fide, the quotient will be the bate of the 


ereater right-angled triangle. 
EXAMPLE. 


In the foregoing triangle, the fquare of the greateft 
fide AC 50, is f | Lo Bok 902 §69 
The {quare of the fide AB 36, is» ©.) 1296 


Added together, make 3796 





Fromwhich fubtraé the fquare of the] - “ 
leaft fide i Fe 

Remains 3396 

The half 1698 


Which 1698 divide by 50 the longeft fide, the 
quotient is 33.4, the bafe of the greater right- 
angled triangle, wz. AD; and that being tub- 
tracted from 50, leaves 16 ++ forthe bale DC of 
the lefler nght-angled triangle. a 
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ahs Wate kg ie 


The three fides of an oblique triangle being siven, how 


to find the fuperficial content, without knowing the 
| perpendicular. . 


From half the fum of the 
each particular fide. Add the logarithms of the 
three differences, -alfo the logarithm of half the 
fum of the three fides together. Half the total is 
the logarithm of the content required. 

In the foregoing triangle, the fides are 50, 36, 

| 20, their fum is 106; the half fim 53s 
The differences between the half {um and each 
- particular fide, are 3 log.o.477121 


17 1.230449 


33 1.518514 
The half fum 53 1.724276 


three fides fubtra& 





Total added 4.950360 


The half 2.475 180 


The number anfwering to that log. 1s 298, 
which is the content of the triangle required. 


By vulgar arithmetic thus: 


Multiply the firft difference by the fecond, that 
product by the third, that produ@ by the half 
fum. Laftly, Extra the {quare root, and you 


E: have 
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have the fuperficial content. 


180 Heights and Diftances. 


So 3 multiplied by 
17, makes 51; which multiplied by 33, makes 
1683; that, multiplied by 53, the half fum 
makes 89199; the {quare root of which is 298, 
the content required. 





C..o AP.) ER 


Of Heights and Diftances. 





To iake the height of a tower, freeple, tree, or any 
fuch thing. 


- ET AB be a tower whofe height you would 
-know. } 
Firft, At any convenient diftance, as at C, place 
your femicircle, or fuch other inftrument you 
judge moft fit for the taking an angle of altitude, 
as alarge quadrant or the like, and there obferve 
the angle ACB. But to be more plain, place 
your femicircle horizontally at C, by making a 
plummet-line fixed to the center fall juft upon go 
deg. (in fome femicircles there is a line on the 
back fide of the brafs limb, on purpofe for the fet- 
ting it horizontal.),, Then, (firft {crewing the 
inftrument faft) move the index up.and down, till 
through the fights you efpy, the top of the tower 
at.A, fee then what degree upon the limb is cut 


by 





AEA iD) HE) I) We 
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by the index, fuppofe 58; fo much is your angle 
of altitude. Meafure next the diftance Cd, ‘be- | 
tween your inftrument and the foot of the tower, 
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which let be 25 yards; then have you all the an- 
gles known, (admitting the angle the tower makes 
with the ground, vx. d to be a right angle) and 
the bafe to find the perpendicular AB; which 
you may do, by Cafe I. of Trigonometry; thus, 


As 
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Aa As the fine of the angle A at 32 9724210 
\} is tothe log. of the Bafe Cd 25 1,397940 
So’is the fine of the angle at C 58 95928420 


Hae 
ue i - 
Pate 





wi to thelog. height of the tower AB,? Aa6 

i or rather Ad, 40 yards ‘ ia 38 
| iit eee 
VW 1,602150 








MA To this 40 yards you muft add the height of 


your inftrument from the ground; or, which is 
better, look through your fixed fight to the tower, 
and mark the point where your fight falls thereon, 
meafure from that point to the ground, and add 
that diftance to the former height. In this way 
of taking heights, the ground fhould be very 
level, otherwife you may be liable toerror. The 
tower or tree fhould alfo ftand perpendicular: or 
elfe you muft meafure to where a perpendicular 
would interfe& the ground thus: If Ad is the 
perpendicular, you muft meafure the diftance Ca 
for your bate. 


This you may plainly underftand by the fore~ 
going figure; for if ftanding at C, you were ta 
take the height of the tower and fteeple to E, 
the angle ECB would ‘be the fame as the angle . 
at ACB; and confequently, if you meafure only 
CB, or-Cd, you will make the height FE the 
fame‘as ZA; which by the figure is manifeftly 
wrong: therefore to take the height FE, you 
muft meafure from C to F. 


{a 
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To take the height of a tower, Sc. when you cannot 


come near the foot thereof. 


In the foregoing figure, let AB reprefent the 
tower; and CB a moat, or fome other hindrance, 
that you cannot come nigher than C to take the 
height. Therefore atC place your inftrument, 
and take (as before) the angle ACB 58 deg. 
Then go backward any convenient diftance, as to 
G; there alfotake the angle AGB 38 deg. This 
done fubtract 58 from 180, fo have you 122 deg. 
the angle ACG. ‘Then 122 and 38 being taken 
from 180, remain 20 forthe angle GAC. ©The 
diftance GC meafured, is 26. Now by Zrige- 
nometry fay, 





As the fine of the angle A 20 95534052 
is to the log. of the diftance GC 26 1,414973 
So is the fine of the angle G 38 95789342 
11,204315 

to the log. of the line AC 47 1,670263 

Again, | 

As radius the right angle B .  10,000000 
is to the log. of the line AC 47 1,4072098 
So is the fine of the angle C 58 9,928420 








to the log. height of the tower t 


oer 11,600518 


OD te armen esas MOTT 


Inthis example, the ground is under{tood to be 
level. However, if it be not fo, I willfhew you, 
N 4 How 
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How to take the height of a tower, &c. when the 
ground etiher rifeth or falleth. 


AB 1s the tower, CB the hill whereon you-are 
2 {tationed to take the height ot the tower; plant 








your femicircle in any place of the hill, as at C; 


i then turn it down, and make it ftand horizontal, as 
: before directed, the diameter then pointing to d of 
i - — the 
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the tower, turn the moveable index to A, and take 
the angle ACd; which let be 19 degrees, 20 mi- 
nutes. Take alfo the angle d CB, which is 4¢ de- 
grees, 30 minutes; meafure alfo the diftance CB 
56 yards; take 19 degrees, 30 minutes, out of 90 
degrees, o minutes, there remains 70 degrees, 30 
minutes, forthe angle at A; then fay, 
As fine 70° 30! } | 9,974.346 
is to the diftance CB 56 yards, log.. 1,748188 
Sois the fum of the angles at C.19 30, i] *% 
and 45 30, vz. 65° 0! fine {22937278 














eres 


11,705464 





te 


to the height of the tower 54 yards, log. 1 1731118 


press Coase aT 











To take this at two tations, without approach- 
ing the foot of the tower, you muft proceed as be- 
fore directed ; forif you take the angles at C, and 
then meafure to F, and there in like manner as 
before, take your angles again, thereby you may 
find all the angles, and the line AF; then fay, 
As the fine of the angle ABF 

is to the logarithm of the line FA, 

So is the fine of the angle AFB 
to the log. of the height of the tower AB. 


Of Diftance. 


Having before fhewed how to take the propet 
diftances in furveying a field at two ftations, yet 
as it naturally occurs in this place, I will give you 
ene example thereof; fuppofe the following figure 
to 
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to be part of a river,and you being meafuring 
along’ one fide of at,/all defirous to know the 
breadth of it, as alfo to make a true plot thereof, 
by putting down what remarkable things,are feen 
on the other fide. LeDIBY. ¢ 
Beginning-at © 1, the firft {tation, :caufe one of 
your affiftants ta go to the next bend of the river, 
at @ 2;. and there fet up a mark; then obferve 
what angle from the meridian © 1,'6 2 makes, 
which. let be N. 6 deg. W.: alfo feeing feveral 
marks on the other fide of the river, take their 
bearings, as the houfe A, which ftands upon the 
bank, the breadth of the river bears N.W. 52 
deg. the wind-mill B up in the land bears N. W. 
40 deg. the tree C by the water-fide bears N/W. 
17 deg.--All this note down in your field-book, 
and meafure the diftance © 1, © 2, 18 chains, 20 
links. . After this, coming to @ 2, fee how the 
next bend of the river bears from you,’ vz. © q5 
which is N.E. 15 deg. fee alfo how the houfe A 
there bears from you, wx. $. W. 20 deg. the wind- 
mill S.W. 50 deg. the tree:N.W. 77. Alfo as 
you are going forward, if you fee any thing more 
at this fecond ftation, taking the bearing thereof, 
as a noted houfe D up in the land bears N.W. 
28°. and a church E clofe by the ‘river’s brink 
N.W. 4°. Meafure the diftance 2, 3, and placing 
your inftrument at 3, the church bears from you 
N. W. 88 deg. the houfe.up in the land D you 
cannot fee for the church, therefore let it alone for 
the next ftation. But here you may fee forward 
a little village F, the firft houfe whereof bears 
from you N. W. 32 deg, Meafure the diftance 
, 4, and planting your inftrument in 4, the firkt 
Rents of the village F bears from you $.W. 30 


deg. 
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deg. and the houfe 32 deg..and the houfe D, which 
you could not fee at the third ftation, S. W. 24° 
Having put-down all thefe things in your field- 
book, it will appear thus: — 











© i N.W.6°.and 18 chains, 2olinks, equalto © 2. 
; ¢A tree upon the brink of the river bears 7 


N.W. 17°. 00’. | 
A wind-mill up ‘in the land NW. 40°. oo’. f 


P 
LA houfe upon the river bank N.W. 52°. oo!.J 





o 2. N.E.15°.and18 chains, ro links, equal tq a. 
The tree N.W. 77°.7 Thefe look back to 
The houfe S. W. 20°. & the obfervation of 
The wind-mill S$. W. 50°.) @ 1. | 

rA noted houfe far up in they 

| land N.W. 28°. | Forward obferva- 

A church upon the rivet’s f ti 

Pp 7 ons. 

|. hagk N.W. joe 























© 3N.W.15°.and 2ochains, solinks, equaltoo 4. 
¢'Thechurch bears N.W. 88°. ?'Thefelook back to 
| the noted H. cannot be feen.f the obf. of © 2. 

The end of a little village. . Ff forward obfer- 


L N.W. 32.4, vation. 








See eS 


Or a mina iidabia SRRRITSENT ON | 

rhe end of the eaeaetany | 

S.W. 32.1 Thefe refpedt © 2 
1 The houfe refpeGting © 2 in ( and © 2. 

lL the land. S.W, 247.5 











Yo protract this, draw the line N.S. for a me- 
ridian, and laying your protrator upon it, the 
center thereof to © 13 againft N.W. 6°. make 

a mark 
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amark for the line that goes to © 2: alfo againit 
N. W. 19°. make a mark for the. tree, and againtt 
4o°.and 52°. for the windmill and houfe. Then 
from:o 1 through thefe marks, draw the lines o 
A,-o B, o C,.0 2. | 

Secondly, Take from your fcale 18 ch. 20 lin, 
and fet it off upon the line © 2, which will reach 
from © to 2. There lay again the center of your 
protractor, the diameter thereof parallel to the line 
N.S; and make marks as you fee in the field- 
book, againft N.E. 15°. N.W. 77°. S.W. 20”. 
S.W. sor. N. W. 28°. N. W. ae. and through 
thefe marks draw lines. ‘The firft line dire&s to 
your third ftation, the fecond line N.W. 70°. di- 
rects you to the tree C upon the river’s bank; for 
that line cutting the line © 1 C, fhews you by the 
interfeétion where the tree ftood, and alfo the 
breadth of the river. Alfo the line S.W. 20°. cuts 
the line from the firft ftation N.W. 52°. in the 
place where the houfe A ftands upon the bank of 
the river. If therefore you draw a lme from A 
to C, it will reprefent the farther bank of the 
river. And fo you may proceed on plotting, 
according to the notes in your field-book; and you 
will not only havea true plot of the river, but alfo 
know how far the wind-mill B, and the houfe D, 
&c. ftand from the water-fide. 


How to take the horizontal line of a hill. 


When you meafure a hill, you muft meafure 
the fuperficies thereof, and accordingly caft up the 
contents... But when you plot it down, becaufe 
you cannot make a cénvex fuperficies upon the 
paper, you muft only plot‘the-horizontal or bafe 
thereof ; 
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thereof; which you mutt thadow over with the 
refemblance of a hill, that other furveyors, when 
examining your work, may not fay you were mif- 
taken. ‘This horizontal or bafe line, you may 
find after the fame manner as you have been 
taught in taking heights. 

For fuppofe ABCA a hill, whofe bafe you 
would know. Place your femicircle atA, andcaufe 
a mark to be fet up at B, as high above the top of 





the hill, as the inftrument ftandsfrom the ground 

at As and with your inftrument horizontal, take 

the angle BAC 58 deg: Meafure the diftance AB 

16 chains, 80 links; then fay, 

As radius L0,000000 
is to the line AB 16 ch. 80 lin. 33225309 

So is the fine complement of A 58° 9, 724210 





to AD (made by the perpendicu- 
lar BD) 8 ch. go lin. 12,949519 








But if you haye occafion. to meafure the whole 
hill, place again your inftrument at B, and take 
the angle CBD, which fuppofe 46.deg. Meafure 
alfo the diftance BC 21 chains; then fay, ig 

S 


i 
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As Radius Pe 0,000000 

is tothe hne BC 21 ch..(log.) 15322219 
Sois the fine of the angle CBD 46. 9,856934 


SP ere ee es 





to the remaining partof the bafe DC 
agiGh wach Ws... 59. 11,179159 
Which added ‘to 8.90 makes a4 chains, 1 link, 
for the whole bafe AC ; which is to be plotted, 
inftead of AB or BC; although they were ufed 
in finding the content of the land. 

I mentioned this way, for your better under- 
ftanding how to take the bafe of part of a hill; 
for it often happens your furvey ends upon the fide 
of a hill. . But if you find you are to take in the 
whole hill, you may facilitate the work by the 
former way. ‘Thus: take, as before, the angle 
at A 58deg. Meafure alfo AB. Then at Btake 
the whole angle ABC 78 deg. Subtract the fum 
of thefe angles from 180 deg. remains 44 for the 
angle at C; then fay, | 

As the fine of the angle C 

is to the log. of the fide AB, 

So is the fine of the angle ABC 

to the log. of the bafe AC, 


To take the fhoals of a river’s mouth, and plot the fame. 
Meafure firft the fea-coaft on both fides of the 


river's mouth, as far asyou think you fhall have 
occafion to make ufe thereof; and make a fair 
draught thereof, putting down every remarkable 
thing in it’s true fituation, as trees, houfes, towns, 


‘wind-muills, &c, Then going out in a boat to 


{uch 
6 
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fuch fands or rocks as make the entrance diffi- 


' cult, at every confiderable bend of the fands; take 


with a fea-compafs the bearing thereof to two 
known marks upon the fhore; and having thus 
furveyed round all the fands and rocks; you may 
eafily, upon the plot before taken, draw: lines 
which fhall interfe&t each other at every confi- 
derable point of the fands, whereby you may truly 
point out the fands, and give direétions either for 
laying buoys, or making marks upon the fhore 
for the dire€tion of fhipping. 


EX A’*M Pore: 


Suppofe the following figure reprefent a part of 
fome fea-coaft. Firft, I make a fair draught of 
it, with the mouth of the river as far up as there 
is occafion, putting down every thing remarkable 
as you fee in the figure, except the rocks and fand, 
which I fhall now fhew you how to take. Go in 
a boat down the river, till you find the beginning 
of the firft fand A as at.a, and there take a fight 
to the red houfe, which bears S. W. 86 deg. alfo 
to the tree, which lies $.E. 6 deg. ‘To plot which, 
draw lines in oppofite directions to your. obferva- 
tions; as from the red houfe draw a line N.E. 
86, and from the tree a line N. W. 6 deg. thofe 
lines will interfe& each other in the point a, which 
fhews the beginning of the fand A. Row along 
this fand, founding as you go, till you find it bends 
confiderably, and there take again two obferva» 
tions, and protract them as before. “The like do 
at the bending of every fand, till either you come 
round 
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It would beneedlefs to give you all the remaining 
obfervations, having already in this treatife fooften 
defcribed the manner of making them; therefore I 
will mention only one place of obfervation more, 
which I judge fufficient. In the fand C, I find the 
bend (2), and there, as I fhould do at all the reft, I 
take twoobfervations to fuch thingson the fhore as 
appear moit con{picuous, vzz. firit, to the beacon, 
which bears from me S. W. 25 deg. fecondly to 
the wind-mill, which bears frommeN. W. aodeg. 
Now afterI have takentheother anglesat the bends 
of that fand, and am come home, I draw a line 
from the beacon oppofite to my obfervationS. W.25 
deg. viz. N. E. 25 deg. Alfo from the wind-mill 
I draw aline S.E. 40 deg. Now where thefe two 
lines interfect each other, as at 2, I mark for one 
point of the fand C. In like manner as J did this, I 
obferve and protract every other line of the fand 
C, and of all the other fands and rocks, fo will 
you have a fair map, fitting for feamen’s ufe. 

Now to give directions for feamen’s coming in 
here, draw a line through the middle of the fouth 
channel; which line will cut both the church and 
wind-mill; fo that if.a fhip be coming from the 
fouthward, bring. the church and wind-mill both 
intoone, and keep them fo, then fhe may fafely run 
in, till the briags the river’s mouth fair open, and 
then failup the river. Likewifeif coming from the 
northward, bring the tree and beacon both intoone 
line, and keep them fo till the river's mouth is fair 
open. But left they fhould miftake, and run upon 
the ends of the fands A or-B, it would be neceffary 
that a mark was fet up behind the red-houfe, in a 
{trait line with the middleof the river, as JS. 

oy Then 
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Then a thip coming from the fouthward, or 
northward, mutt keep her former marks both in 
one, ‘till the bring the red-houfe and 2A both in 
one line ; and keeping them fo, fhe may run boldly 
up the river, ’tillall dangerispaft. I have put down 
this wind-milland beacon, notas if fuch good marks 
wouldalways happen ; but to thew youhow to place 
marks, or lays buoys if it be required. 

You mutt, after having taken all the fands, alfo 
| take the founding quitecrofsthechannels, all upand 
down, and put them down accordingly; the beft 
time of which, is at low-water in {pring-tides, 


To know whether water maybe made to run from a 
Jpring-head to any appointed place. 
For this work, the diameter of the femicircle isa 
little too fhort ; however, an indifferent thift may 
be made therewith ; but it is better to get a water- 
level, fuchas you may buyat theinftrument-makers; 
with which being provided, as alfo with two affit- 
tants, and each of them with a ftaff divided into 
feet, inches, and parts of an inch, go to the fpring- 
head ; and caufing your firit affiftant to ftand there 
with his ftaff perpendicular, make the other goina 
right line towards the place defigned for bringing 
the water any convenient diftance, as 100, 150, or 
200 yards, andthere let him ftand, and hold his ttaf 
perpendicular alfo. Then fet your inftrument nigh 
the mid-way beteen ’em, making it {tand level or 
horizontal ; and look through the fights thereof to 
your firft affiftant’s ftaff, he movinga piece of white 
paper up and down the ftaff, according to the figns 
you make to him, ’till through the fights you fee 
yett the edge of the paper. Then by a ficn give him 
O 2 to 













































BIE 











" ot ted a ER fh, BN LN aN fe Lefh EOS = hl ee, z 3 WWE Not “4 DiS) \a eae oy 0) NN ) io 
335 wo RS: vy 1 W\ Wes =ey * YF S gi 1 ‘ rh Fi Po} 
: i 4 5 YH VANS eutte me Ip} Se F fit i .” — 
ez \ gt fy \, apt \ 2 : Ls } ‘ aS aw i i th nee ij a4 ; 
or ses. a > . 5 a — =~ Yd = 
ae “ — ee —— = an apie See = es a 
ee . ase =— 4 an She ni os ates eacninuiininitimee SS ——s4 wee , ne an 
— : = ~ _ - — ee : = ee a ae SSS ~ ¥ =< SS ——— 
- _ Clara nan—oniempeneG See en eee contami tie gy ~ eee _ : ~ aii Se ~. = = > 


A 


LA 





/ 


a 
lle 


196 Heights and Difiances. 


to underftand that you havedone with him; and let 
him writeitdown how many feet, inches, and parts 
the paperrefted upon. Alfo going to the other end 
of your level, do the fame by the fecond affiftant, 
and let himalfo write down what number of feet, 
&c. the paper was from the ground. This done, 
let your firft affiftant come to the fecond affiftant’s 
place, and there let him again ftand with his ftaft ; 
and let the fecond affiftant yo forward 100, or 200 
yardsas before; and placing yourfelfand inftrument 
in the midft between them, take your obfervations 
altogether as before, and let them be put down as 
before. And fo muft you do till you come to the 
place to which the water is to be conveyed. ‘Then 
examine the notes of both youraffiftants, andif the 
notes of the fecondaffiftant exceed thofeof the firft, 
you may be fure the place is lower than the fpring- 
head, and that therefore water may be conveyed 
thence. But if the firft’s notes exceed the fecond’s, 
you may conclude it impoffible, without being 
‘taifed by fome engine for that purpofe. 





The firt Affiftant’s Note. The fecond Affiftant’s Note. 
Stat. Feet. Inch. Parts. Stat. Feet. Inch. Parts. 
Ghia ia! OER ae Ome Hatgiagere 1 
© 2 12 4 2 © 2 4 6 3 
QO 3 3 5 F 543 9 2 4 

20 fe) 8 28 I 8 


Here the fecond affiftant’s note exceeds the firft, 8 
feet 1 inch ; which is enough to bring the water 
with aftrong current, and to make it alfo rife up 6 
or 7 feet in the houfe, if occafion be; for fuch as” 
have written of this matter, allow but 4 inches 
and + fall in a mile to make the water run. 


6 A TABLE 







































| A 


: 





OF THE | 
Northing or Southing, Eafting or Weft- 
ing, of every Degree from the Meri- 


dian, according to the Number of 
Chains run upon any DEGREE. 


4A Table 

















1 Deg. 2 Deg. 


“2OURYTG | 
| | 


SS 
OO 


CONT Nn A bo 
0 0 02050 0 


OO Cr AW ft b et 
SO 
& 
O 


10.0 
20} 20.0 
30] 30.0 
40] 40.0 
50} 50.0 
60} 60.0 
YO! 40.0 
80} 80.0 

, gO! go.0 

100{100.0 


ee eee 


qd 


bees 


E 





N S|EW 


F WIN S 


| 
| 
| 


Berens aes ee a one 


ine) 
O 
co 
2 
O 


I. 
qT, 
I. 
2. 
2. 
Qe 
3: 


Co On BHA WIG 
~J] 
(2) 
“SJ 
O 
oO 





ott 


CIEWIN Ss 
oP 


ee ee meal Bl ee et ed ee 


89 De 


g, 88 Deg. 


| 40/40.0 


= 
O 
al 
O 
O 


100}99-9] 3-51|100199.9 













ni atic i i 
A Table of Northing or Southing, 





3 Deg. 


| 
| 
| 
| 
| 
| 


Iq 


IN SIE W 


*20uvy 


I] 1.0 
2} 2.0 
34 3-0 
41 4.0 
5} 5.0 
61 6.0 
7| 7:0 
8} 8.0 
9} 9.0 
1O/10.0 
20]/20.0 
30] 30.0 


5O}5Q-0 
60]59.9 
70|69.9 
80]79.9 
9018 9.9 


SS Esa? A Be oe 


( oeeemeeenell Ce ee a Penne 


LIEWIN S 
- 


oe ee eee 


87 Deg. 


PU BU AH OOAGLES HSE EE 


Bitoni Bae 2 








LLEP ILIEIZIS ET TOD 


Eafting or Wefting. 


cg. 





CNMI AN Ro pH 


9 


£0] 10.0 
20| 20.0 
Sel gk 
e413 9D 
SO}F RD 
60) 59:9 
70| 69.8 
80}79.8 
go} 89.8 


ol 
2 
3 
4 
15 
6 
7 
8 
9 
O 
{ 
I 
BD: 
2, 
3 
3 
3 
‘4 


I. 
Py. 
3. 
4. 
Bi 
6 

Fa 
8. 
g 

O 


OCs DO Vth OH AMI DADAAR OO DH me 
SIO OO HHA DUD ON ANDRO DY 





’ f2 YANO CO ana FO es mr “00 TAN O 
ea Hom — 1) HS Im AC a + A 


. ~ Se ee ee) 
[HASBRO MAG Ree 


Q O-O O O NN AWN No ee) ae ae 


rm. Oy sb imo: DOO AORN OO 
mH a Coss 15 


Hor FINO Ro A000 000 
| FAM moO 


99-0}! 3.9 


100 





Pt ONS SE = 29. re TN Aa Mwmo Oa 
Hea OEO RB ANA 

) N SV OV SN ONcO TsO SO ESS 

DRO ARARARAARARKRAAR 


a | 
x} 
rm 
PQ H 
he 
aS 
Ss 
A 
Sw 
S 
= 
rQ 
tS 
N 
S& 
= 
= 
3 
= 
et 
x 


mee OLLIE st MONG UBC) OS 


Se Tee ee eee eee 
3 my PAPO OM OO ONO" OG OO; O'-0 


Hat O00 0 
. : mem A OF MO RCO.D 


s 


ad 


i ae N 


mv ~ a VATA 











2 IPI III PE wae 


t? 


Lafting or Wefting. 





OO ON AM FO bh P 
CO CO COLO O10 10 WO —O 0 


“2 
a 
*5 
7 
te 
° 
2 
4 
6 
7 
"5 
s) 
ou 
fi 


I. 
I. 
I. 
I 
E ‘I. 
7) 3° 
5. 
6. 
8. 


peeeepe 7 
70/68. “HOI 


80}78.5!1 3.9 
90/88.6)15.6 


100/98.5|17.4 





ae 
Bo, 
rm 
rQ 
WS 
Sz 
= 
“2 
= 
pe 
Ss 
nS 
s 
$ 4 
& 
& 
“3 
bw 
XN 


O 


ol 


RH 


a 


oO 


= 


re 


ON OV CONDO OO CO ~~ t= TO 
ma > $ WS mo ND Soo 


QQ oy te sno [<0 NOC 


DNDN OOO RS FO rN So 
mw AM t+ MO Ico oon 





AOD SF ANWO.- &-4- D-O 
| 


Sloe NO OF oe MT Be OY Ee 
=ae ee AAtOAHAMNO COA 


O AN Dy NCO Go S066 ur) ¢ 
aa en xt LM\O roo Cn 


a oF “HO Ereo Ovo 
he 


™ 
4 








aoe " > a) 
= ——s 3 


- SS ae 


vo rN PAINT AT 


Eafting or Wefting. 


16 Deg. 


A | eee 


cS 
=N SIE W 
pe) 
~ 
Q 


eee 
Scorsese) 


L-B Gb 


Aw 
CAI An Po Hoe Hw 
IST (-O6 SEL GOO 10-70 


Un On pom & oes 


I 
I 
I. 
I 
2 
iy 
2) 
5 


30/28.8 8.3 
40/38.4}11.0 
50/4.8.1/1 3.8 
60/57.7|16.5 
7O 67.3 19.3 
80176.9/22.0 
90\86.2)/24.8 


17 Deg. 


COmT Qtr BG bo oe 
O 

Pp Pp = = m», 
O~IGW BW Ads 


se 
bo 


\S 
A A Ax ~ CO COO 10 


OO COM Dor KOO NY & & 


IO 2.9 
2O0}19.1} 5.8 
30/28.7} 8.8 
401 38.3)11.7 
59147.8114.6 


60157.4117.5]] 


7°166.9|20. 5 
80 76.5123.4) 
99/86.1/26.3 


CLLWAe B/D) 2) OB 


jefe Py, 


ONO ON Dn BW DY Hm 
AN DAI © HO O 


100;961/27.6 


TO0}95.6 29.2 | Kole) 95.1 30.9 





-N SEW 
CIEWIN S 


SSO TS NES ie Core et ry ON ST OO CN 


weno $ ee | ee 


| 


=\N SIE W 





CIE WIN S 


eqemesesaiemeeess | SRE eeeesgoerecrentne ed 


eee 


ele) Oo 9X0 O Oo CNFey SSS Geo 0 
=mewada a OO As RAO one | 


a ot od OE ORO oY 


RAD SMS BIAS R Fo Anas aA | S 
m4 re) cy ft AO poo DO oO Pm P00 SS Uy ary de 
i Ct Ae be Sooke on 
iftance a aA OS HOMO NOOO OOOO 00m Oo 
A e a | cy =: ah) moo CO 


x 
~_ 

Q 

Shay 

= 
S 
oy 
~N 
S 
b& 

me 
“= 
SB 
= 
S 
ses, 
& 
= 
bw 
a 


Cin SIEW 





Se rr ee ES 2 Ss SS ene 
ga ree ae mo ne i ane os eo == = * é 2 z — a 
fo ~ \ i), és Lira a mz = An - aaa - 
/ 3 f\ A ~ ey 1 oe . - 
‘ F ‘ SY aoee oe wi q ea RED resees \ aks Oe. | ja . a vv £ & 
Miliee Y v " et tak f a \ CCN. ey, LOND 4 pape wt : YY. RAL f Aq feTNE 
‘ SAN 2 Wiikey i } 7" " mt : ma Fi : 
we Ss Wet ate { \ FON EE oT RAY a owe Sl pe “aie 
& q fe : NA Pe ou iy 1 AE IQ ) ( ‘ (en Ww iB isd 7 LP hy) Wie deh. | Age pon ae ~~ "3 er ws 





LE hid 


° < . 
y l/h 4 

Lg © 

a en ener = 








| Diftance, 





Gi Bla Ak hs i arith SRE Reg ewan ne Sy Se Me Bo 


me dd da My +o iS Sa ao oO 
eo CY OF ar ee) St- 


Aw moO NO MAP oO Ae oo sb No Naa 4 


mat WHO roo Aco mS xb tA ow 
os Ee 


MAU) FE MOSS INO. 0 0 00 OO 0-0 O 
pag LEIS ent ange ec kr 
; bond 


roo A NO OS Te Ww NCO ISO 275 SOT ce 


a a = a QQ ANON nHRH mAM NRE Ln ON 
ee A 


Ono oO f>\O mrt aa yo°o On TNO CO O 
aoa cn tO roo onto) ro WO MeO A 
we AN oD HE MO Ee CN 

ft ONS, CH esta SO Ol as ON) O) EO) iO) 2) NO Oe Octo ya) 
mt OOF Sh UDO ECO ONO 

ad 





ie PION OA NO SO Se I LEA SO os a © 


HHRMA AMMNNR4H HD Aw O 
on A nee Sen BE Gs Go he? he a) 


N Ao moo mt MH ND a tO Ove ti 
ma 9 + HO V0 Aco DP RO wh 
A oD et ON 


aa ot No MoO ANS C0 Om: 
aie 3 Oo - NO 


Wd | 


“22 UL. 





‘So comT Atn Pt YH 


m . sae a the ae AS tye ey eet . 4, i . aT A NE a Re UT cay 4 br a g ec . 
Verbs * Abies ye IRN 1 gi x 9 i RON Af tN x YAN os y ; Xe a . bi hy oe, \ 
Ps \ Hit Ra VF i Ns ef ei \ SB aN Se ay ff % 4 Vii 3 be mAh ens i x Fe 7 | AFP 
hia => AD y q — te Tht Os, Fas, } y 7 aN ea fers i. eae | if ay ' ¢ vf ay 
| 5 % a) eS yy, i SL | ke abe j tea <a 
: VS ee i wa i; \ _ ij % L ii Hie rey rf ay" 
_ . Sn : : b : ae ES NE nai ak = alae BM - LEIDEN : & 
ee s = pis 32 ne let nr tsar icin pemeeeee eS Se Se — SASS = 4 
es — Se ae - 5 a bi PURSE Sate et SS oe eS == = — = ‘ 
: aie ai See ee SRS DN RN C65 - - “ SS me a i 2)% 
See Se ee ee : a 
: areas - E ==, = == = St See Sate ——— - ~ < 
. ——— ~~ : eT Si a as —— — eee S wt = =z 
= ES eee ee EE | 
Ho ae ——— 2 ees =i 


ee 
a a en a eee 


al = 


“weet, 
a Sage 
—, 





) 


CU 
\ a — 
| 


< 


: 


‘A Table of Northing or Southing, 


26 Deg. 


0 


CO\O 


COn~I Gm Bb YN & 
me PO CG BN COs 


COPRWWWH DP We 


4.0|36.0]17.5 


70|92.9130.7 
8017 1-9}35+1 
90/80.9139-4 


—IN SIE W 


CORON HK AL Ctoto-R 





27 Deg. 





N SIEW 


“Q0ULYIC, 


GnI Kir Bo b 
OH Hom An CO1O 


8. 

20117.8 
30 26.7 13 6 
40135-6118.0] 
50,44-5/22.7 
60} 5 3°-5|27.2 
70\02.4/31.8 
80|71-3/36.3 
g0|8 0.214.0.g 


et 
OO OI Aw At hb #& 
HM eH APA ohOUN 


CRAROO ED OH 


6 
. 


100|89.9/43-8]| 100/89.1145.4 





ome freee | memes | | ee | tees | 


















Eafiing or Wefting. 


28 Deg. 





‘20uRyIG 





po KO RK On 


I-A b Ose 


CA ADH Do pe: 
I SOMO bP & WG Arr 


Cot 16 


I 
t. 
I 
2 
2 
5 
ce 
4. 
4. 
Q. 
4. 
9. 


bf ns 


g0l79-5/42-2| 9017 9+7|43-6) 
100|88.3/46.9]| 100}87- 5148.5 





eS 
= 
Ly 
m& 
hy 
Sy 
8S 
Pp) 
NN 
S 
x 
~s 
ore 
N 
> 
es 
my 
‘8 
tn 








“SRaATaO ARS 


"SAME UNMS CO: 
Mm AO St NO ETC ON 


an anwmowno +~ATt Ot “MoO 
i mEeUNHO ROKR MHMAO Ano + 
Leal 


Hana A MIttEHO NOM 
am AA 


em 


A ro sgt dae 0 ON TO et 
"aA OEMS RO RHST 


ots ONE KO 
~ 
5 I 





} 
| 


_ 





_ = . 


jute iapsieicidlipnenaesscas een 


Senge See ee eS a ares ~ Pann SSS oe : 
ee iee ona Se * = 
w= ~ = ey hemp a ornate Heat e * 2 : 
My NAT meee MED LG EER %)  \h) ae q 5 \ , 
a OD tee 3 ape we Ve! i am 1 (fe i GEE a A) Bo 
is ed NY —_ 4 fi ade fame \ Bl ye iad i, aN uf, bp 
f Ny mgt f SAL PoP: ) Patrice M\ OF /g P \ f ¥ Sak" y: ' r 
‘ Vale? \ 4 aN LEY, me NONE A sere Wg . y. Sey tt! wh , 
» fet iy . \ jf ue 4 i nt a7 a NA if STAG SF | wiry q a Wn 4 
i AMES ONN EL ES RMS CRN NWI A. fe SNL LE 0!) a SBME See So IAD lm (ES by if 





LLAMA SGD Di) SDS AB) ee Yi) V /dL 


Eafting or Wefting. 





34 Deg. 35 Deg. 





sssttescesce | eee: 


e, 
TSIEW] SIN SEW 








our 
Zz 















bab) 

ta) 
Tlie oh 26 Dee oolages =] «6 
25 fis ial fae Bs PAS gs IeOp 1.2 
id ae Tes bit iy Giant ri. 7 2.4] 1.8 
4131: Oreo Ate 08) 250 Fol oes 
S|} 4.1] 2.8 5 4.1] 29 4.Q} 2.9 
GO} PEO 334 6} 4.91 3-4 4.8] 3.5 
7|- 5-31 3-9] 7] 5-7} 4.0 5-6} 4.1 
3} 6.6] 4.5 8] 6.6) 4.6 6.4] 4.7 
9) 7-5| 5-0 9) 7:4) 5-2 7° $3 
10] 8.3] 5.6/| 10} 8.9] 5.7 8.1] 5.9 
20/16.6/11. 20/16.4/11.5 : 


30|24.9116.8 
40} 33.2/22.4 


30/24.6)17.2 
40]32.8)22.9 


quesmees | Seeeesm 


§0141.4128.0 
60) 49.7/33-5 
701 58.0129.1 
80/66.3144.7 
99)74-6)50.3 
100}82.9|55.9 


CIEWIN S 
- 





56 Deg. 


ween, | eee 


50/4.1.0/28.7 
60/4.9.1/ 34-4 
79157.3}40.2 
80165.5145.9 
9°17 3.7/51.6 
TOO/8 1.91574 


CIEWIN s 
- 





§5 Deg. 










—Eoee | cesweenge | ee | ef ce | eens mowenemmee | renee | ees 





2 
5 
8 
9 
S 


















































iS ND Dy Mes 8 OB SNe Os Cuber ie CO Case) 
ef | Se NOOO +t MMO AO MH me~tOO A | t of) 
eal HH AMY $+ HMO A Y 
Q te woo oe Arya O 8 MeN et CO NOP AON = = 
ee ya HAITI T MO Kh oHdo ta AS | | aaa 
bY NM +tMW\O Nm tr] 
£ a mM a Ot MANO Moo AOCQQVGAQQ9999O | Ditt. | 
S Lo 
S 
c : = WADMNANMANANMNOD AH MtO op) ; 
oS oN | Pe ANN EHO AO $OU NAH | : | ap 
bg v fx) et ee Oa) Or) Ss Lk l Zi x 
i Pas ames BOPTAS THY ARO T aa One = * 
is co | | BAT FOO NRRMMH ARMMOO | oe = 
S Se) 7, | HEN OM too RN Se 
S : easy WO oN O | 
> eee S cs ot SOB Feo epee Sake ase | Dift | 
oe | 
SH —— 
‘| j = Ode too dae tOOOn HHH HAA W Vee et 
S 60 | aE YO Osh tO Clas +O.0 aw +O | Bp 
aed (x) ao) $e INO Z. QD 
Q KN — BDO FA OC © FIO OO ARAR HAR = 4 
~y ™ | | RA Ot tH TY09 \0 tH AMARA A | ee | 
wee Zee aoa te MoO Nm Sa at 
<r: “* = me 
geen’ mt Chen eNO -b ea 2) O ° ae are OL eee | Dit 
= 

















ee 





- =; 


\ 


, 





i“ 











-_ os 


es 
a le 


= Sey pans : =. ace - as ‘ : aa 
peas a See oa - = : = : ; 
aye ~<N ti “i sai 
Ved . Mees 2 
Thee 4 eh bf MN SERN be, Bas pie ff ot 5 Sy N ti 
s i \ YS y ‘ Me UF Wh /> y 
Y be < AIR AP oe WES ae ff P wees Se an ata re Wey 





WO COMI Aw ROS bp 4 
A AN PB & NY & 
LO - Bh NOH oN 


TO} 7. 

20]15.3]1 
30] 23-0/19.3 
4.0] 30.6|25.7 
50} 38.3)32-1 
60] 46.0)38.6 
79] 53-6145.0 
80] 61.3151.4 
90} 68.9)57.9 
100|76.6/64.3 


is 
I. 
2, 
KE 
3: 
4. 
5. 
5. 
6. 
ys 


x 


a - teat 


OB ORM DN DAWOLH DA 


na eee 


W Am BO N 
CO§ Ore CO" OOS 0 


7 
2O}15.1/1 3-1 
30/22.6/19.7 
4.0130.2/26.2 


59137-7132-8 


QO.O CON) DUB  b * 
ArmBpO&% YY 
MO YN DOW DOWN 


t=} 


6014.5.3/39-4 


79|52.814.5.9 
80160.4|5 2.5 


90}57.9|59.0 


100|7 §.5|65.6 


NAN -B & by vbw 


KYO PANO PAN 
a Esk DAO ea eel OMS SY ee 


SEDAN BO DH 


os | 
sae 
\o 

= 

Go 

IN 








AAA P BO YD 4 

TAM NBO PN me 
mA WOW AS HAY 

a oe et oe - Car DS ss 
WY DAO HWA oH AD 
MAMWP BOND 
BAW HWW woHAY * 

PW AMA BRO DPPH 
MHP AO WA cm AA 


I. 
2) 
a 
be 
4. 
is 
i“ 
6. 
74 
14. 
at i 
29. 


90165.8/61.4 
100|73.1/68.2 











S 


OF THE 


FOREGOING TABLE. 


HAVE already fufficiently, in the fixth 
chapter of this book, explained the ufe of 
this table ; however becaufe it is made fome- 
what different from fuch of this kind as have 
been made Ly others, I will briefly, by an exam- 
ple or two, explain it. Admit in furveying a 
wood, or the like, you run a line N. E. 40 de- 
grees, 19 Chains: or which is the fame thing, a 
line 10 chains in length, that makes an angle 
with the meridian of 40 degrees to the eattward ; 
and you would put down in your Field-Book the 
northing and eafting of this line, under their pro- 
per titles N. and E, according to Mr. Norwoad’s 
way of furveying, taught in the fixth chapter of 
this book. 3 
Firft, at the head of the table find 40 degrees, 
then in the column of diftances feek’ for 10 chains, 
which being had, you will find to ftand right 
againft it, under the title N. 7. 7. for the north- 


P 3 ing, 
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ee 
- eer : _s 
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Liege ey 


ing, which is 7 chains, 3% of a chain: and for 
the eafting, under the title E. 6. 4. which is fix 
chains, +‘: of a chain, as nigh as may be exprefied 
in tenths of a chain: but if you would know to 
one link, join a cypher to the diftance, fo will 10 
be 100; which feek for in the fame page of the 
table, and right againft it you will find under ti- 
tle N. 76.6, or 7 chains, 66 links for your north- 
ing; and under title E. 64.3, or 6 chains, 43 
links for your eafting : which found, put down 
in your Field Book accordingly ; and having done 
fo by all your lines, if you find the northing and 
fouthing the fame, alfothe eafting and wefting, you 
may be {ure you have wrought true, otherwife not. 

If the diftance confifts of odd chains and links, 
as moft commonly happens, then take them fe- 
verally out of the table, and by adding all together 
you will have your defire. As for example: 


Suppofe my diftance run upon any line be N, 
W. 35. degrees, 15 chains, 20 links: N. 


Ch. Ch. Lin. 
Firft in the table I find the north- g 
ing of ro chains to be .- é ri -: 
Som. 10 
261a00 «7 OS 


T2 Abie 





Which, added together, makes 12 chains, 45 links 
#3 for the northing of that diftance tun. In like 
manner 
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manner under 35 degrees and title W.I find the 
wefting of the fame line, as here: 


Ch... Chi Tin. 
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By which I conclude the northing of that line to 
be 12 chains, 45 links +, and the wefting 8 
chains, 72 links +: which thus you may prove 
by the logarithms. 


As*radius #i¢-)"" = Se 2 = Uo 10,000000 
is to the diftance 15.20 - - 3,181844 
So is the fine of the courfe 35 degrees 9,758591 











To the wefting 8 chains, 72 links § 2,940345 








And, as radius = “ - 1Q,000000 
to the diftance 15 chains, 20 links 3,181844 
Soco-fine of the courfe 55 - - 93913364 





to the northing 12 chains, 45 links 3,095208 








Note, If your courfe had been S. E. it would 
have been the fame thing as N. W. for you fee 


in the tables N. and S. E. and W. are joined to- 
ley: gether. 
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gether. If your degrees exceed 45, then feek for 
them at the foot of the table: and over the ti- 
tles N.S. E. W. find out the northing, fouth- 
ing, eafting, or wefting. 

This I apprehend to be as much as need be faid 
concerning the preceding table: andas for finding 
the horizontal line of a hill, and fuch other things 
by the table, you will find fufficient directions in 
the chapter of trigonometry, 
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§0/8.69399819.999469)8.694529)11.305471]10 
5 5|8.70657719-999437|8.707140|11.292860) 5 
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8.9025 96/9.998609 8..9¢ 903987111. 1 1.09601 3 25 
8.910404 419: -998 553/8.911846]11.088154120 
8.91807 49 998 506/8.919568/1 1.0804 32)15 
8.92560919.99845 3/8.927 15 6/11.072844|10 
8.93301 519-998 399|/8.934616]11.065 384) 5 
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3. 3.940296/9.998 -998 34- 8 3.4.418.94: 8.941952 iI 1.058048 60 
8.9474.5619.998289}8.949168}11. 1 1.050832 55 


£0)8.9544.99/9.998232}8.956267)1 1.0437 33/50 





3.9614.2919.998174]8.96325 5]11.03674514.5 
9682 4.919: .998116/8.970133}11.029867140 
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Mi Sine. | Co-fine. Tangent. Co-tane. [i 
a: 9.019235 9.997614 9.021620110.97838cl60 
519:92$203/9-99754719.027655)10.97234515 5 
10/9.03108919.997480/9.03360g1 10.966 391/50 
I 5}9-03689619.99741119.039485|10.96051 sl45 
20}9.04.262 519.997 34.119.04.5284110.954.7 10140! 
25)9-04827 919.997 27 119.05 1008|10.948992)35 
30}9-05 38 5919-997199}9-056659}10-94.3341130 
35/9-05939719.997 12719.062240/10.9377 60425 
4019.06 480619.99705 319.0677 52/1 0.932248]20 
4.5)9-0701 76) 9.99697 919-07 3197110.926804)1 5 
5019-07 54.8019.99690419.078 576|10.921424)10 
55/9-080719/9.996828]9.083891/10.916 109) 5! 
6019.08 589419.996751/9.089144 10.9108 56] 0} 
__1Co-fine. | Sine. |{Co-tang.| Tangent. |M| 
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M|_ Sine. | Co-fine. |Tangent.] Co-tane. 
ae 9.08 5894 9:9967 51 9.089144 10.9108 50|6c| 
519-09 100819.99667 319.0943 36 70.95 5664155| 
10/9.09606 219.996 594/9.099468|10.9005 32 so] 
[1519-10105619.99651419.104.542110.895458)4.5| 
| 20]9.105992/9.9964 33/9.1095 5G]10.89044 1140) 
2519-11087 319.9963 5 119.1145 23/10.885479135 
3919-11 569819.996269 9-119429)10.880571}30 
35|9-12046919.996185)9.124284110.8757 16/26 
4.019.12518719-996100/9.129087|10.870913/20 
4519-12985 419.99601 5/9.133839/10.86616 115 
5219-1 34.47019.995 9289.1 38542 10.861458 10 
55)9-139037/9-995 84 1/9-143196|10.856804) 5 
6019-14355 519-995753}9-147803|10.852197| © 
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_219:14355519-99575319-147803/10.852197/60 

519-148026)9.995604)9.152363110.8476 37/55 
10/9-15245119.99557 319-1 56877|10.843123|60 
15/9-1568 30/9.99548 219.161 347|/10.8 38653146 
20/9-161164/9-995 39019.165774|10.8 34226|40 
2519-16545419-995297/9-170157|10.82984.3135 
30/9:1970219-99§20319-174499|10.82.5 501)30 
3519-17 3908]9.995 108|9.178799|10.821201 26 
40/9-17807 2/9.99501 319.18 305 9|10.816941\20 
45/9-182196)9.994916/9.187 280]10.812720|16 
5019. 186280/9.994818)9.191462]10.808 5 38} 10 
$519-190325}9-9947 2019.19 5606/10.804394! 5 
6019-19433219-994620/9.19971 3110.800287] o 
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319+217609'9-994003/9.223607|10.776 393/30 
3519-224 367|9.993897|9.22747 1]10.772529126 
4019.22 5092'9.993789/9.231302110.768698|20 
4.519.22878419.99368119.235103110.76489711 
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5519-23608 3/9.993462]9.24.2610]10.757390| 5 
6019-23967019-99335 119.246 31 9}10.75 3681} © 
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_019-239670 9-993351 9.246319 10.753081160 
3}9+243237)9-993 24019-2499 98)1 0.7 50002] 5 5 
10}9. 24677 519-993127|9-25 3648 10.746362150 
I 519.2 50282/9.99301 319.257269|10.742731 As] 
2019.25 376119.992898)9.26086 3 10.7 391 37/40 
2519-257 211)9.99278 319.264428)10.7 35572 
3019.2606 33 9-99206619.267 967 10-7 3203 3/3¢ 
35|9-264027|9.9925499.271479]10.728521/25 
419.267 39519-9924 3019.274.964)10.72 5036/20 
4519-2707 3519-992311/9.278424)10.721576)15 
§O/9-27404.919.992190/9.281865/10.718 149/10 
§5)9-277337|9-992069)9.28 §268)10.714732] 5 
6019.280599 9-991947/9-28 865 2)10.711348| 0 
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0/9-280599|9.991974/9.288652110.711348)/60 

5|9-28 38 36)9.99182319.29201 3)10.707987 55 
10)9.28704819.99169919.295949 10.70466 1150 
1519-29023619.99157 419.298662/10.701 338 45 
20/9-293399/9-99144819.30195 1110.698049]40} 
2519-2965 3919-991 321/9-30521 8110.694782 35 
39/9-299655/9-991193/9-308463}10.691 5 37/30} 
35}9-302748/9.991064/9.311685/10.688 31 5|26 
4.0/9. 30581919.990934/9.314885/10.68 61 15/20 
45|9-30886719.999803/9.318064/10.681936|15 
§9/9.311893]9.99067 119.321 222|10.678778| 10 
55}9-314897|9:99953819.324358|10.67564.2] 5 
9019-31787 919-990404|9-327475|10-672528| 0 
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Mj Sine. J Co-fine. |Tangent.| Co-tang. 
_9}9-317879/9- 99040419. 32747 5|10-672525160 











519-32084019.99027019. 3305 70]10.6694 3015 5 
10/9-323780/9.9901 3419.33 364.6|10.6663 54150 
1$19-326700/9.98999719.3,36702|10.66 3298145 
2019.329599,9-989860/9.3 397 39|10.660261}40 
2.5/9-332478|9-9897 21|9.342757|10.657243135 
3919-335337|9-989582)9-3457 5510-65424 5130 
35|9:338176/9.9894.4119.34873 5)10.651265)25 
4219-340996)9.98930019.351697|10.648303/20 
(45}9-343797/9-9891 57|9.354640}10.64 5 3601 5 
5019-34657 919.98901419.357 566|10.642434|10 
55|9-349343|9-98 886919. 360474110.639526] 5 
6019. 352088/9.98872419.363364110.6 36636} oO 
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019-35 2088)9.9887 2419-36364 10.636636|60 


519-3548 5]9.988 578/9.366237|10.63376315 5 
1019-357 52419-9884 30/9. 369094110.630906|50 
1519-36021 519.988 28219.371933/10.628067|46 
20/9. 36280919.9881 3 319.3747 56|10.625 24.4140 
2519-365 54619.987983/9.377563110.622437135 
30 9-368185 9:98 783219. 380354/10.619646] 30 
35|9-370808}9.987 67 919.38 3129])10.616871|25 
40}9- 37 341419.987 5 26/9.385888/10.614112/20 
45/9-37 6003/9987 372\9.388631/10.611 3691 5 
5919-378577|9-98721 719.391 360/10.608640)10 
35|9-38113419.98706119.394073110.605927| 5 
2019-35367 5)9-987 90419-39677 1) 5.603200] 6 
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The Table of Sines and Tangents. 
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4.0/9-4034.5 519.98 561 3/9.417842/10.5821 58/20 

45/9-405862/9.98 544719.4.2041 5/10.579585|15 

50/9-408254/9.985 28019.422974/10. 67 7026|10 
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0/9-412996)9-98494.419.428052|10.57 1948/60 
59-41 5347|9-98477419-430573|10.56942715 5 
109-41 7684]9.98460319.433080|10.566920|50 
15}9-420007/9.984.4 3219.43 5576/10. 564424146 
20/9.422318)9.984.25 919.4 38059|10.561941140 
2519-42461 519.994.08619.440529/10.559471/36 
3019-42689919.983911/9-442988 10.5$7012)30 
35]9-429179}9-9937 3519-4454 35|10.554565125 
409-431429/9.983558/9.447870/10.5 521 30/20 
4519-43307 5)9-983381/9-450294/10.549706|1 5 
5219-435 908|9.98 3202/9.458706/10.547294/10 
§519+4.38129/9.98 3022/9.4.5 5107 10.544.893 5 
60/9-440338|9.98284.2/ 9.457496|10.542504] © 
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Bi 519-44.25.35|9-98 2660|9.45987 5|10.54012515 5 
a 1019-44472019.982.477|9.462242|10.5377 58/50 
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SS 2019-44905 419-98 216919.46694.5|10- 53305 5/40 
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3519-45 5460919-98154919-47 3919/10. 10.5 2608 1]25 
4019-457 58419.981361|9-476223)10.523777|20 
al 4519.45908819.981171|9.473517 10.52148 3/15 
pe 5019-46178 219 .980981\9.480801/10.51919g]10 
i 5519: 16386alg 980789|9.48307 5|10.516925) 5 
bi 6019-465935|9-98059619.485 33910-51461) © 
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019.61 2642/9-97 5670/9. 5 36972110.460028 
5|9-54447219-97 54.5 219.5 39020/10.4.60980 
10)9.516294/9.97523319-541061|10.4.58939 
15}9-518107/9.97 5013/9. 54.3094|10.4.56g064.5 
2019-5 19911/9.97479219.545119/10.45488 1140 
2519-5 2179719.974.57019.54.71 38/10.452862 gay 
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519-5357 839-97 27 55|9-503028|10.43097 2155 
1019-5 37 5079-97 25 24|9- 564983]10-435017)5° 
1519-539223)/9-972291 9-566932|10.4.3306814 5} 
2019.640931|9-97 205819. 56887 3110.431127/40} 
2519.54.26 3219-97 1823|9-570809|10.4291 91/35} 
30|9-54432519-97 158.3)9-$72738}10-427 202/39) 
9.54601 119.97 135 119-57 4060}10.425 340)2 5 
19.547689|9-97 1 11319-57657 O}10-4.23424)20 
9.54.936019.970874|9.578486}10.421 514115 
9-5 51024/9.970635|9-580389|10.41 gG1 110 
2680!9.970394/9-592236/10.417714] 5] 
4.329'9-970152 9-584177|10.415823) © 
Sine. 


























eee 
Co-fine.|Tangent.| Co-tang. | _ 
9-554329|9-97 01 $219-584177)10.41 5823/60 
9-5 5597 1|9-969909|9. §86062)10.41 393915 5 
9.557606|9.969665/9.587941/10-412059 50 
9-55923419-96942019.589814 10.410186145 
9.50085 519.96917 319-5 9168 1|10.408 319140 
9.56246319.96892619.593542|10-40645 9/35 
9.56407 519.968678/9.595398 10-404602! 30 
9:5 6567619-9684.2919.597 247|10.4027 $3125 
y 19-567 269 9.96817819.599091|10.400909) 20 
4519-5688 5619.967 927|9.600929|10.39907 III 5 
5019-§704.35|9-967674|9-602761|10.397 239)10 
15519-572009 9.96742119.604588)10.395412| 5 
6019-57357 5|9-967166)9.606410 '10.393590| © 

| Co-fine. | Sine. |Co-tang.{ Tangent. |M 
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The Table of Sines and Tangents. 
22. 
~219-57 357 919-997 10619-6064 10110:393590 5 



































5 9-57 5136|9-966910]9.608225]10.39177 515 § 
10|9.57668919.96665 319.010036]10.389964}50 
1519-5782 36/9.96639619.611841/10.38815 9145 
20 9-579777|9-9061 3619.61 3641 10.386359|40 
2519-581 31219.965876/9.61543 5/10.384.56 5135 
3019-582840)9.965615 9-617224110.382776)30 
35/9-5§84.36119-965 35 319.61 9008) 10.380992|2 5 
4019.58587719.965090/9.620787|1 0.37921 3}20 
4519-587 38619.964826|9.62256 1110.377439]1 5 
5019.588890]9.964.560/9.624330110.37 5670/10 
5519-5 9038719.96429419.626093110.373907| 5 
6019-59187 8]9.964026/9.6278 5 2}10.372148) © 

Co-fine.| Sine. |Co-tang.| Tangent. |Mj. 


G7. 























M; Sine. {| Co-fine. |Tangents Co-tang. 
019.59187819.964026/9.6278 5 2/10.372148)60 
519: 593363|9-963757/9-029606|10.37039415 5 

10/9.59484.219.96 348 8/9.631355|10.3686.4.5/50 

1519.59631 5|9-963217|9.633098|10. 36690245 

2019. 59778 319-962945|9-6 348 38]10.265 162140 

2519-59924.419-96267 2|9.63657 2/10. 36 3428/35 

3019.6007 009.962 398/9.6 33 302) 10. 361698130 

135)9-6021 5019.96212319.640027|10. 35997 3}25 

14019.60359419.961846|9.641747|10.35825 3/20 

4.519-60503219-96156.919-04.3463}10-350537|15 

50|9.60646 5|9.961290)9-645 174/10.354826|10 

§5|9-607892]9.96101 119.6 40881]10.353119) 5 

60]9.60931 319-9607 3019-648 583)10.35 1417] O 

~ |\Co-fine. | Sine. |Co-rang.| Tangent. |M 

66. 
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The Table of Sines and Tangents. 


24. 
Mi Sine. -| Co-fine. |Tangent.| Co-tang. 





9.60931 319-9607 3¢|9.648583]10.351417|60 
5\9- g.61072919. 996044819. 65028110. 349719155 
10/9.612140|9.960165/9.651974110.348020|50 
15}9.613545|9-95988219.65 3663/10. 346337|45 
20/9.61494419-9595 999.05 5348/10. 34405240 
2.5/9-616338/9-95931019-657028/1 0.34297 2135 
309-6177 27/9-959023)9-658704)10.341296)30 
3519-6191 1019-9587 34|9-660376|10. 339624125 
4.0|9.62048 819. 958445/9- .602043}10.337957|20 
4.5/9-621861\9.9585 5419.663707|10.33629311 5 
50\9-62322919-957863/9-66 5 366/10.33463.4)10 
5 5}9-82459119-957 579/906 70210-35207 9 
6019.62594819-957276|9.06867 3110.331327| 0 
Co-fine.|. Sine. |Co-tang.| Tangent. |M 
65. 
25. 
Sine... «| Co-fine. | Tangent. Co-t tang. 
9-625 94819.957275|9-66867 3110. 331327|60 
9. 9.627 300 9. 9.956981! ig. 9.670320 10.32 9680 55 
9.628647|9.956584!9.67 196 3/10. 32803 7/50 
9:62998919.93638719.07 300stO. Gao ag en 
9: sossesi 95608 919.67 5237/10. 32476 3140 
63265919.95578919,07 Re hoKe: 3131135} 
63399419- -95540T .678496| 0-3 3.22504)30 
$9-6359059.9 Pea 9.6801 20110. 10.71 geBeles 
6623/9. 95488319. 681740!110.318260}20 
93519-95457919. 68.3356 10. 316644lr ¢ 
242 9: 95427419.684.968]10.315032/10 
544)9-953958|9.686577|10.3134231 5 
842 9: 95 3660]9.688182)/10.31138 18] oO 
lol fine. | Sine. ]Co-tang.| Tangent. M 
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The Table of Sines and T: angents. 


26. 
aA) Wh aa Tangent.| Co-tang. 
-0/9-641842'9.95 3600 pes Soir e 1818/60 
519-6431 35/9-953352|9-689783 10.310217)5 5 
10/9.64.4.4.23/9-95 3042 9-691 381,10. 308619 50 
1519.64.5706|9-9527 3119-69297 5 10-307025145 | 
2019-646 984)9-95241919-694506 10.3054 34140 
2519-64825 819.952106/9.69615 3,10.30384.7|35 
30|9-64952719-95179119-697738 10.302264}30 
3 519.65079219.9514.7619-699316)10.300684)25 | 
40 9.65205 219.95115919-700893)10.299107|20 i 
4519-65 3308 9-950841|9.702466|10.2975 341 5 ' 
5019.65455819-950522 9-704036)1 0.295964/10 
§,5|9:65 5805|9-950202}9-70500310.294397} § 
6019.657047|9-959883/9-707 160/10.292834) © 
} | Co-fine. | Sine. arate Tangent. |M 
| or 
sis 5 fe 
M| Sine. | Co-fine. |Pangent. 
0}9-657047|9-949881191707 106 
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Co-tang. 
60 











10.2928 34 

"5/9.65828419.9495 5819-7087 26)10.291274'5 5 
1019-6 59517|9-949235|9-7 10282 10.289718|50 
15|9.66074619.945910/9.71 18 36/10.288 104/45 
20/9.66197019.948 584/9-7 13386)10.286614:40 
125|9-663190/9-948257|9-7 14933)10-29 5067/35 ; 
30|9-664.406|9.947929}9-716477|10-283523)30 
3519-665617/9.947600\9.7 18017 10.28198 3/26 | 
4.0|9-66682419.947269|9-719555 10.28044.5}20 
4.5|9.66802719-946937|9-7 2108g|10.27 3911/15 
50|9.669225|9.940604|9.7 22621/10.277 379/10 
55|9-670419|9-945270/9-7 24149 UO-278057) 5 
[b0|9-67 1609)9.945935}9-725674|10-274320) © 

Co-fine. |. Sine. |Co-tang.| Tangent. |M 

Gm. 


Q.4 
















































The Table of Sines and Tangents. 
| 28. 
M Co-fine. [Tangent.| Co-tang. {__ 
£19-87180919-945935)9+7 250 7a koa 7 ade 
59-67279519-945 59819.727197|10.272803)5 5 
1019-67 3977|9-94526119-7 287 16/1 0.271 284|50 
1519-67515 519.944.922|9-7 3023 3|10.26976714 5] 
2019-676 32819.94.458219.7 31746/10.268254|40 
2519-67749319.94424119.7 3325 7|10.26674 3135 
3019-67806 319-94389919-734764)10.265236)30 
3519-67 982419.9435559-730269|10.26 37 31/25 
40}9-680982/9.94321019.7 3777 111 0.262229|20 
4519.6821 3519.942864 9-73927 1]10.260729]1 5 
5019-68 328.419.9425 1719.740767|1 0.25923 3|10 
55}9-68443019-94216919-742261|10.257739) 5 
2019-08 $57 119-94181919-743752)1 O25 EaamleD 
Co-fine. | Sine. |Co-tang.!’Tangent. |M 





sine. 




























Mj Sine. | Co-fine. |Tangent.| Co-tang. 
019.68 5571 


0 9.941810 9-743751 10.256248)60] 

519-686 70919.94146919.74.5240]10.254760|66 
10/9.687843/9.941117/9.746726/10.25 3274160 
1519-68897 2\9.94076 319.748 20g]10.251791/45 











120}9.69009819.9404.09|9.749689]10.250311|40 


2519-691220/9.94.005419.751167/10.2488 33136 


13919-692339]9-939697|9-7 5 2642110.247 358/30 


3519-09345 3/9-93933919-7 541 14|10.24588 5]25 
40/9-094.564/9.93898019-755 585110.24441 5120 
4519-69567 119-93861 919-75705 2|10.242948]1 5 
5019-69677 519.93825 819-7 58517/10.24148 310 
5 5)9-69787419-937895|9-759979|10.240021] 5 
6019-698 970|9-937 531|9-761439|10.238 561} © 

Co-fine.| Sine. |Co-tang.} Tangent. |M 
60.' 
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The Table of Sines and Tangents. 
30. 

M| Sine. | Co-fine [Tangent.| Co-tang. | 
2/9-698 9719-937 531]9-761439)10.23856 160 
5|9-700062)9.937165|9.762897 icc 
10/9.701151/9.936799|/9.764.3 52) 
15)9-702236/9.936431/9.765 805) 
20/9-703317)9.93606219.76725 5 
2519-70439519-935692|9-768703'10.231297|3¢ 
3019-70540919-935320/9-770148)10.2298 52/30 
3519-7065 3919-93494819-77 1592/10.2284.08]25 
40|9.707 60619.934.57419+7 7 3033)10.226967|20 
45/9-708670/9.934199/9-77447 1|10.225529|1¢ 
5019-7997 3019-93382219-77 5908|10.224092110 
5519-7 1078619.9334.45|9-77 7342|10.222658) 
60\9.711839 9:933066/9.778774|10.221226] o 
Co-fine.| Sine. |Co-tang.| Tangent. |M 





Mj Sine, | Co-fine. [Tangent.| Co-tang. 

019-7118 3919-933066|9-7787 74|10.221226 6c 
5 9-71288919.93268 5 9-780203|10.219797]5 5 
10)9-713935|9-932304/9-781631/10.218 369/50 
1519-71497 8/9.931921|9.78 3056]10.21694.414.5 

20}9-716017|9.931537/9-784.479)10.21 552114 
2519-71705 319.931152/9-785 G900]10.214.100)35 
3019-71808 5/9.2 30766 9-787 319|10.21 2681/30 
3519-71911 4/9-93037 819.7887 36/10.211 264/25 
4.0/9.720140/9.92998919.7 9OI 5 1]10.20984g)2¢ 
4519-7 2116219-929599)9-791 563}10.2084.37/15 
5019-7 22181|9-92920719.792974/10.207026]1C 
519-72319719-92881 5/9.794383/10.205617| 5 
60/9.72421019-92842019.795789|10.2042T1| © 
Co-fine. | Sine. ‘{Co-tang.| Tangent. |M 
62. | 















The Table of Sines and Tangents. 


32 
My Sine. | Co-fine. [Langent.| Co-tang. 


Fofp-724214|9-9384209-795789]10.20421 1/50} 
































519-725 219|9-928025]9-797 194 10.202806}5 5 
1019.7 2622519.927629|9-7985 961 0-201404150 
11 519.727 22819.927231|9-799997|19-200003 4.5 
1209-7 2822719.926831 9.801 396|10.198604/40 
12.5] )72922319-92643119.802792 10.197208]35} 
3019-7 20217 9.926029 9804187 10.195 81 3}30 
3619-7 31206|9.925626)9.805 580]10.194420)25 
4019-7 3219319-92522219-80697 1/10.193029)20 
4519-7 33177|9-924816 9.808361|10.191639]1 5} 
5019-7 34157|9-924409 9.809748]10.19025 2/10 
5619-7 3513519-924001]9-811134 10.188866| 5} 
6019-7 36199}9-923591 812517 0.187483] 9} 


ad 


~ |Co-fine.| Sine. |Co-tang. Tangent. |M} 
hp. 
33- 

























a 
iM[ Sine. | Co-fine. | langent. Co-tang. 
| 0 9+7 36109}9-923591 g-81257 1|10.18748 3/60 


519-73'7080}9-923191 9.81 3899 10.186101|5 5} - 
1019-7 3804.819.922709|9-8 15280}10.184720/50 
1519-7 390131992235 5 9.81665 8)10.18 3342145 
1019.7 3997519+92194019-9 18035 10.18196 5/40] 
125|9-74093419-921524]9-819410}10.180590135 
130|9-74.1889]9-921 107 9.82078 3/10.17921713OF 
13519-742842 9.920688)9.822154 10.17 7846)2 5 
4019874.379219-920268 9.823524|10.176476/20 
14. 519-7447 39|9-919846/9-8 24893|10-17 5197)1 5 
5019-74568 3|9-919424)9-8262 5910-17374) 10 
1; clg.74662419-91 9000|9-8276 2410.172376 5 
60}9-747562)9-91857 419-8 28987/ SO 47 10°31 6 


Co-fine.| Sine. |Co-tang, Tangent. |M 


6. 
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| The Table of Sines and Tangents. 
| 


34: 
Mil . Sine. Co-fine. Tangent. Co-tang. 


9|9:747562/9.918574]9.828987|10.17 101 3[60 
_519-748497)9-91814719.830349]10.16965 15 ¢ 
1019-7 49429/9.91771919.831709 10.168291 50 
1519-7 59359319-91729015.8 33068110.1660 32 45 
2019-7 5128419.91685019.834425 10.16557 6/40 
2519-752208]/9.916427|9.836780 10.164220)3¢ 
3919-7 53128 9-915994 9.837134 10.162866)30 
3519-7 54046/9.915559]9.8 38487 10.101 513125 
4919-7 54.96019.91512319.8398 38]10.160162/20 
4519-755372/9.91468519.841187 10.158813{15 
5019-75678219.914.24619.842635]10.157466|10 
5519°75768819.91 3806]9.84 3382 10.156113} 5 
90}9-75859119-91 3365}9.845227/10.154773) © 
Co-fine. Co-tang. | Tangent. |M 


Seagtitemenn aimee eer 

































Sine. 











M| Sine. | Co-fine. [Tangent. Co-tang. |[M 


-919-758591]9-913365|9.845297]|16.15477 3)6c 

519-75 9492/9-912922/9.846570/10.15 34 30|¢¢ 
1019.700390/9.912477/9.847913 10.152087|50 
1519-76128 519.91203119.849254, 10.150746]45 
20 9-762177 9-91158419.8 506593 10.14.9407|40 
2519-76 306719.91113619.851931 10.148069}3 5 
3219-73954 }-910686 9-8 53268 10.1467 32/30 
3519-7648 33}9.910235}9.85460311 0.14539 7125 
4019-7657 2019.90978219.85 59 38|10.144062120 
4519-766 593819.90932819.857270 10.1427 30115 
5919-76747 519.90887 319.8 58602110.141 39810 
5519-768 34.819.908416)9.859932|10.14.0068 5 
6019-769219|9.00795819.861261 10.138730] 0 


Co-fine.| Sine. |Co-tang. Tangent. 
54- 
















































The Table of Sines and Tangents. 


26. 

2 errr ctenmatiquancsatitiaisiciatesiniesainanidiha . 
wi] dine. Co-fine. | Vangent.| Co-tang. 
919-7921 9}9-907758|9-861261|10.138739]00 

9.77008719-907498 9.862589|10-13741 115 5 

10|9-77095 219-907037 9-86 391 5|10-13608 5/50 

15/9-771815|9-90057 5 9-865240|10.1347 60/45 

20|\9.772675|9-9O6111 9-866564|10.1 33436140 

25|9-773533}9-925645|9-367887|10-132133)35 

309-774388}9-905179|9-869209}10-8307 913° 

359-775 24019-90471 1/9.8705 29|10.12947 1/25 

4.0|9.770090 9.904241(9.871849 10.128151|20 

4519-775937|9-90377919-87.3167|10-126833)1 5 

15019-7777 85/9-903298 9.874484|10.125561)10 

15.519-778024 9.902824|9.87 5800|/10.124200) § 

160/9.77946319-902349\9-877114|10-122886) © 


















Fan 








es 


: Co-fine .| Sine. |Co-tang.} Tangent. M 
53h. 
37: . 
Sine. | Co-fine. (Tangent.| Co-tang. 


| Mi 

019.7.7949 3'9-90234.9]9-977 114) 10-1 2886\60 
"519.7 80300)9-901 872 9.878428|10.121572)5 
11019.78113419-904 39419-87974 1] 10-120259 50 
115|9-781966|9.909914 9.881052|10.11894814.5 
120|9-782796/9-990433 9.882363|10.117637140 
12:5/9.783623/9.89995 1 9.88367 2]10.116325)35 
3019-784447/9-899467)9-884980/To- tipo 
35 9.785269|9-898981 9.88628 8)10.1137 12/25 
4.0|9-78608 9/9-89349 9.887 594|10.112406)20 
14.619.786.906|9.898006 9.888 goo]10.1 11 100}15 
5019787 72019-8975 16,9.8 90204 10.109796|10 
55197885 3219.897025 9.891507]10.108493) 5 
6019.789342/9-8965 3019-8928 10} 10. 107190} © 
—lGocfine.| Sine. |Co-tang.| Tangent. |M 
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The Tabie of Sines and Tangents. 
38. va } 
{Ml Sine. | Co-fine. |Tangent. Co-tang. 
aBo aaa a tgbsaal¥9 s¥xclo-ro7a yak 














§19-79014.919.89603819.8941 1 1]10.1 06 889}6 « 
1019-79095 419-895 §4.219.895412}/10.10453 8150 
1519-79175 719+89504.5|9.8967 1 2110.10328814¢ 
2019.792557/9.894540/9.898010]10.101 990)40 
125|9-793354/9-89404.519.899308|10, 10069213 5} 
SHIT 94 ESB 35An Io SCOR Os 10:0099 95130 








| 39: 

Mj Sine. | Co-fine. |Tangent.| Co-tang. 
0 9-79887 219-890503 9-908 369 10.091631 60 
519.79965 119-889990|9.909660]1 0.09034.015 5 
10|9.8004.2719-889477|9.9109§ 1110.089049|50 
1519-801 20119-88896 119.91 2240|10.087 76014 5 
12019.80197 319-8884.4.419-913529|10.086471|40 
2519-802743|9-88792619.914817|10.085 18 3135 
3.9/9-803511|9-887406/9.916104)10.08 38.95/30 
3519.804276|9.88688 519.917 391|10.082600)2 5 
40|9.805039|9-886 362/9.9 1 8677|10.08 1 323/20 
4.519-80579919-88533719-919962|10.080038II 5 
5019-8065 5719-885 31119.921247|10.0787 5 3/10 
5519-807 31419-88478 319.9225 30110.077470| 5 
6019.808067\9.884254 9.9238 14|10.076186| © 
Co-fine.| Sine. |Co-tang. | Tangent. |M| 
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The Table of Sines and Tangents. 
4oy 








as 9 876695 9: 041713 IO. ae col 





9.8 
15/9-8191 113)9:8 7612519-942938]/10.05701 2145 
2019.81.98 3219. 875571 9:944.262110.0557 38/40 
2519-82055019.87 501.419.9455 35|10.054465135 
3ofo.821263}9-874456]9-946803]10.053193)30 
3519-82597 719-87 3896/9. 948081 IO-O5FG19i25 
40}9.82268 819.87 33 3519-94935 3|10.050647|20 
45(9-823397|9-87277219-950625|10.04937 5|1 5 
50 9:82410419.872208|9. 9§1896|10.04.8 104|10 
4 peated ob 7 Rae 95 3107]10,0468 33} 5 
6019.825 51119-87107 319-954.437/10.045 563) 0 

| Co-fine. |) Sine. Re: -tang.| Tangent. |M 
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The Table of Sines and Tangents. 


42. 
._| Co-fine. [Tangent.[ Co-tang. 
0/9:82551119-87 107 319-9 54437|10-045 503/60 
19-826 21 1/9.87050419.95 5708, 10.044292]5¢ 
1019.82691019.86993 319.956977 10.04 3023150 
{1519-827 60619.869360)9.958247 10.04.17 § 314.5 
20}9.828 301/9.86878 519.9595 16]10.040484140 
2519.82899319.868 20919.9607 84}10.039216135 
391982968 319.8676 31/9.96205 2|10.037948130 
3519-8 3037219.86705 119.96 3320110.036680l25 
40}9.83105819.86647019.964588]10.035412/20 
(4519-831 74219.86588719.9658 5 510.0341 45]15 
5019-83242519.865 30219.967123110.032877/10 
5 519-8 33105/9.864716/9.968 380110.031611] 5 
6019-83378 319.86412719.969656|10.030344] 0 
~1Co-fine.| Sine. Co-tang. Tangent. M 
47. 
gwen? 

Mj Sine. | Co-tine. [Pangent] Co-tang. | 

019-83378319-864.12719.969656|10.03034.4160} 


519-8 3446019.863 5 3819.970922110.02907815 5 


1019-8 351 34/9-86.2946|9.972188}10.027812\501 


1519-83 580719.86235 319.97 34.5.4110.026546]4 5 
12019-8 36 37719-8617 5819.97.47 20|10.025 280140 
2519-8 3714619.861 16119.97 598 5 


10.0176g91{i0] 


§ 5|9-84.1116/9.85754319.98357 3110.016427] 5 
2019-84177 119-85603419.984837|10.01 5163] 


Co-fine.| Sine. |Co-tang.| Tangent. |M 
46. 
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The Table of Sines and Tangents. 
eo ee ee an ee 
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a Ml Sine. | Co-fine. | Tangent. | Co-tang. 

Bie “09-841 77 119-8 56934|_9-984837 10,015 163/60 
g-986101|10.01 3899/5 § 


| i 519-8424.24 9-8 56323 
i 10|9.84.3076|9-855711 9.987 365|10.012635/50 






























Jian, -{1519.84.3725|9-85 5096] 9-988629)10.011 371145 
a | bt 20/9.844.372/9-854430] 9-989893/10.010107/40 
| . 2.5/9.84.5018/9.85 3862 9-991156]10.008844135 
Ay 3019.84.5662 9.853242] 9-992420}10.007 580/30 
3519-846 30419-8 5 2620 9.99308 3|10.006 317/25 

f | ‘14019-84694419-851997| 9:994947|10-005053)20 
SS) 4.5|9-847 58219-85137 2 9.9962 10|10.0037gO|1 5 
Wa i 50|9-848218/9-850745] 9:997473|10.002527| 10 
si \ ( §5|9-84885 2 9.850116] 9.998737|10-001 263) 5 
yp 6019.84.9485/9-84948 5|10-000000}10.000000}_ 0 
ae “|Co-fine.| Sine. !Co-tang. | Tangent. |M 
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A Table of Logarithms. 








. {Logarith. Logarith. 
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Logarith. 





















































i 1/0,000000|| 34] 1.531479|| 67][1.826075 

; — 210.301030]| 35]1-544068]] 68}1.832509 
teh 310.4771 211| 3611.556303]| - 69]1.338849 
i 4/0.602060|| 37] 1-568202|| 70}1.845098 
At 510.698970}]| 38]/1-579783]] 7141.851258 
il 6)0.778151]| 39/1-591664 7.211.857 332 
Aa | 710.845098}| 40]1.602060]| 73]1-863323 
We 8|0.903090]| 41]1.612784]| 74] 3.869232 
Aut 9|0.954242]| 42|1.923249 7511.875061 
a 10/1.000000]| 43]1:633468 76|1.880313 
| | 11]1.041393]} 44]1-643452]| 77]|1-886491 
ee ae 12/1.079181]| 45/1-653212]| 78)1.892094 
\ 13/1-£13943|| 46]1-662758]| 79| 1.897627 


1.672098 80] 1.903090 


Ht | }  y4/1.146128 | 
By 1.681241 8141.908485 


15 1.176091 








ae 16|1.204124|| 49]1.690196 $2 1.913814 
50|1.698970]| 83}1.919078 


vs | 17|1-230449 
ia 18/1.255272 1.707570|} 84)1.924279 
1:716003 851/1.929419 

1.724.276 86 1.934498 


1.732394||  8712-939519 


yo) 19/1.278753 
ai \ || - 90/1.301230 
1; 2T| 1.322219 





92/1.342422|| §5/1-740362 8811.944482 
23/1-361728|| 56|1.748188]| 89]1.949390 








i 

— 

> | 24} 1-380211 
| 
} 


| 5711-755875}| 90)1-954242 
i {| 25/1.397940|| _58]1-763423]| _91|1-959041 
HI | 96|1.414973]| 59/1-770852]| g2}1.963788 
a 27|1.431 364 60} 1.778151 93) 1-968483 


1.785330 94] 1.973128 
792393 95490977723 
1.799340 9g6|1.982271 
1.806180]} 97|1.980772 
1.812913 98] 1.991226 
1.819544|} 99/1.995635 
1.826075]}| TOO| 2.000000 
100 


ti 28/1.447158 
7 29|1.462398|| 62 
Pie 9011. 477120 69 
ity ~-31/1-491361|| 64 
ah 3211.505150|| 65 
33|1-518514|| - 66 
344 1-53147911 67 
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100 A Table of Logarithms. 
N. |Logarith.|| N. |Logarith.|| N. [Logarith. 


| 
t 
} 
! 














IOL|2.004321]| 134/2.127105 |} 167 2.222716 
102|2.008600}) 135/2.130334|| 168)/2.225309 
103) 2-012837]| 136] 2-133539]] 169]2.227887 | 
104) 2.0170331} 137]2-136721]} 170]2.230449 
105/2.021189|| 138) 2-139879|| 171] 2.232996 
106 | 2.025306]| 139/2.143015 || 172}2.235528 
107|2:029384]| 140]2.146128]| 173] 2 
108 | 2-033424]| 141|2.149219]| 174]2 
, 109) 2-037426]| 142]/2.152288]) 175) 2 
E10] 2.041393] | 143] 2-155336]| 176}2 
TIT] 2.045323]| 144]2.158362]| 177] 2.247973 
2 
2 
2 














112/2.049218]] 145/2.161368)| 178]2.250420 
113|2.053075]| 146]2.164353]| 179] 2. 
I14)2.056905|| 147}2-167217]|| 180 
115/2:060698/| 148}2.170262]| 181 
116|2.0644568]| 149] 2.173186|| 182]2.260071 
117|2.068186]| 150] 2.176091]| 183)2.262451 
118/2.071882/|} 151} 2.178977!]| 184]2.264818 
T19|2.075547)| 152|2.181844]| 185]2.267172 
120|2.079181]} 153/2.184691]| 186)2.269513 
121|2.082785// 154)2.187521]| 18712.271842 
122|2.086359|| 155} 2-190332]| 188)2.274158 
123/2:089905|| 156/2.193125]| 189]2.276462 
124/2.093422]} 1571/2.195899]| 190|2.278754 
126/2.096910/| 158)2.198657|| 191/2.281033 




































































126 | 2.100371|| 159}2.201397|| 192|2.283301 
127 |2.103804/} 160] 2.204110]| 193/2.285957 
128!2.107209]; 16112.206826]| 194!2.287802 
129]/2.110589]| 162}2.209515|| 195|2.290035 






130/ 2.113943]| 163|2.212187|| 196] 2.292256 
131}2.117271/| 164) 2.214844]| 197]/2.294466 
132|2.120574|| 165|2-217484|| 198]2.296665 
1 33| 2.123852!) 166/2.220708]) 199] 2.298853 
134{2,.127105|| 167|2.222716|| 200/2.301029 

200 





















201 
202 
203 
204 
205 
206 
207 
208 
209 





A Table of Logarithms. 


Logarith.|j N. | Logarith.|| N. |Logarith. 


2.303196 
2.305351 
2.307496 
2.309630 
us IMS 
2.313867 
2.315970 
2.318063 
2.320146 


210] 2.322219 





211 
212 
213| 
214 
215 
“216 
217 
218 


219 


2.324.282 
2.326336 
2.328379 
2.330414 
2.332438 
2.334454 
2.336459 
2.333456 
2.340444 


220] 2.342422 





221 
222 


2.344.392 
2.3463 53 


223) 2.348305 
224| 2.350248 


226 


a 


228 
229 
230 
231 
g90 
233 
234 


+ Bee 2.352183 


2.354108 
2.356026 
2-357935 
2.359835 
2.361728 
26363012 
2.305438 
2367356 
2.369216 





2341 2.369216 
235|2-371068 
236] 2.372912 
237|2+37474° 
238 2.379577 
239}2-378398 
240/2.380211 
241|2.382017 
242|2.383815 
243|2-385606 
24.4|2.387 389 
24.5|2.389166 
246/2.390935 
247|2.392697 
24812.394452 
24912.396199 
26012 397949 
251)2.399674 
252|2.401401 
253/2-403121 
254|2.404834 
255|2.406540 
2.5612.408239 
25712-40993 3 
25% 2.411619 
259) 2.413299 
260|2.414973 
261|2.416641 
262|2.418301 
263 2.419956 
264/2.4.21604 
265) 2.423246 
266}2.424882 
267|2.426511 











267|2.426511 
268)2.428135 
269|2.4297 521. 
270) 2.421364 
271|2.432969 
27 2| 2.434569 
27 3|2.436163 
274| 2.437751 
275) 2439333 
276|2.440909 
277 | 2.442479 
278| 2.444046 
279) 2.445604 
280|2.447158 
281)2.448706 
282]/2.450249 
28 3/2.451786 
234/2.453318 
285)2.454846 
28612.456 366 
287)|2.457889 
288/2.459392 
289/2.460898 
299|2.462398 
2.9112.463892 
292|2.465383 
293|2.466868 
2941 2.463347 
295|2.469822 
296] 2.471292 
297 | 2.472756 
298] 2.474216 
#99) 2.475671 
300|2.4.77121 

300 
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300 A Table of Logarithms. 
N. |Logarith.|{ N. |Logarith.|| N. | Logarith. 


ween ff ees 


301} 2.478566|| 334] 2.523746|| 367|2.564666 
302} 2.480007 1) 335/2.525045]| 368] 2.565848 
393} 2-481443]| 336|/2.526339]| 369]2.567026 
304] 2.482374]| 337|2.527629|] 370] 2.568202 
SOS J 24589 |e 25 28916) 370] 22580574 
306} 2.485721]! 339/2.530199|| 3721 2-570543 
307 | 2-487138]| 340)2.531479]| 373 2.571709) 
308} 2-488 551) 341/2.532754|| 374|2.572872 
309} 2-489958)] 342)/2.5340261| 375]2.574031 
BSTC | 2-491 902111343 /2-$35204| 378137575 188. 
311]2-492760]} 344)2.536558)| 377/2.576341 
312) 2-494155}) 345/2-537819|| 378) 2.577492 
313} 2-4955441| 346/2-5390761| 379] 2.578639 
314} 2-496929]| 347|2-540329|| 380|2.579784 
EONS | eAOE 3 El B48 12 SA U879) 1 38 1) Be 8092 § 
316} 2.499687!) 349)2-542825 382] 2.58206 3 
31742-5010S9|] 350) 2-544008)] 383)2.583199 
318] 2.502427 |) 35112.545307|| 384) 2.584331 
319|2-503791]) 352}2-546543|| 385) 2.585461 
1320/2505 149 | 95312-54777} 386 2-588 587 
32112.506505]| 35412.549003|| 387| 2.587711 
322|2-507856]) 355}2-550228]| 388) 2.588832 
323} 25092031) 356|2.551449]| 389] 2.589949 
| 32412.51054511 35712.552668]| 390]2.591065 
326)2.513218)) 359/2.555094|| 39212.593286 
327 |2-514548}} 360)2.5563031| 393] 2.594393 
328) 2-515874}) 361) 2.557507]| 394/2.595496 
329} 2-517196)| 362/2.558709]| 395|2.596597 
330)2-518514])_363|2-559907]|_396)2.597695 
331|2-519328)| 364]2.561101]| 397|2.598790 
332|2-521138]] 365] 2.562293]| 398) 2.599883 
333|2-5224441) 36612.5634811) 399) 2.60097 
33412-5237461| 36712-564666|| 400] 2.602059 
% 400 




























R 3 


vee wore! ee Lie ae” il pp) keke, A aD ma 





4.00 
TN. ;Logarith.|| N. |Logarith.|] | has ‘Logarith. 


ee ee 








Ze 
2. 
2 
2 
42512. 
2 
- 
2 
94 


4.30] 2. 





“Hon yy Boat 44 
402| 2.604.226 
403) 2.605305 
404} 2-606 381 
495} 2:60745 5 
406} 2. 2.608 526 
407 | 2-609 594 
4.08 2.610660 
40912.611723 
ALQ|2. 612784 





4ti/2.613842 
412}2.614397 
413 Db raed 
414|2.617000! 
AIS 2.618048 | 
416 2.619993 | 
441.712.6201 36| 
418)2.621176 
419) 2.622214 
sais bce 
421 
422 
423 
42.4, 














4.25 
427 
4.28 
429 











431] 2.934477 
432 2.635484| 
4.33} 2.63 36488) 


4.34| 2-637 489} 


Nw | Logarith. 


-434|2-637489 
435|2-638489 
4.36|2.639486 
437|2:640481 
438|2.641475 
439|2.64246 5 
440]2.6434.53 

441|2.6444.39 
44.212.6454.2.2 
44312646404 
44:4|2-647 383 
44.5|2.648 300 
44.612, 64.9335 
44 7,2 -650308 
huis 2.6512 273 
44.92. 652246 
450 2.053213 
451)2.654177 
452)2.655138 
453|2.656098 
Ab4|2 657056 
455|2.658011 
45612, 65 58965 
457|2 659916 
453|2.660865 


ee eee 


459|2,661813]| 
4.60} 2.6627 58 
461 2 60gy6 
462/2,.664642 
463/2.665 501 


4.64.12 606518 














ae 





.666518 


465| 2.667453 
466/2.668 386 
4.67| 2.669317 














































400 A Table of Losarithms. of Logarithms. 


N. |Logarith. 
467 | 2.669317 
468|2.670246 
469|2.671173 
470|2.672098 
_471\2- 2.673021 
472|2.673942 
473| 2.674861 
474| 2.675778 
47 5|2.6766941 
470|2.677607 














477|2-678518 
478 2.67 9488 
4.79} 26803 36 


480|2.681241 
481|2,682145 








4.82] 2. 68 3047 
433)2.683947 
434}2.68 4845 


486|2.685742 
486) 2.6866 36 
489 2.687529 
438}2.688419 
489}2.689309 
490} 2.690196 
4.9: /2.691081 


492) 2.691965 
493] 2-692847 
494) 2.693727 


495} 2.694605 
4.96 2.695482 
497 | 2.696356 
4.98}2.697229 
499|2.698101 
500] 2.698970 

50c 
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500 
N. {L Logarith. 





501/2. 2.699838 


502/2.700704 
503/2-701 568 
§04) 2.702430 
9054 257 P3291 
506}2-704151 
$07/2.705008 
508) 2.705863 
~ 509|2-706718) 
|_510]2-797570 
511|2-7O8421 
§12/2.709269 
513|2-710117 
51412-710963 
51512.711807 
§16|2.712649 
517|2-713491 
518) 2.714329 
519)2-715167 
§20|/2.716003 
“gar 2.716838 
§22/2.717671 
523\2.718502 
§24/2-719331 
_$25)2-720159 
§26/2.720986 
§27/2.721811 
§28/2 2.722634) 
520)2.723456 | 
§30|2-724276 
53h es 452 95 ; 

















§32]2-725912 
533)2-7207 27 
53412-727541/) 507 |2: 
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Li) 4190) 3 





Logarith. 


$34 2.727 541 









536/2.729165 
537|2+7 29974 


538]2.7 30782 





539} 2731589 
$40]2.7 32394 
541/2-7 33197 
542/2.733999 
54312734799 


54412-735599 
54512.7 36397 
§4612.737192 
54.7|2-737987 


648/2.738781 





549|2-739572 
5 50)]2-740363 
§§1/2:741152 
552|2-741939 


635312274 eK2 5 





554} 2°-743 509 
55512-744293 
55612-74507 5 
55712-74585 5 


558}2.7466 34 
Ye tao 


747412 
560}2 748188 
561/2. 748963) 
562)2 749736 | 


56312750508) 


56412.751279 
565 2.752048 
266 2.752816 
567 2475.35 83 
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A Table of Logarithms. 
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2.739581 
617)2-790285 
618!2.790988 
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6 34] 2 802089 | 


612 2.786751 


N. (Logarith. 
63412-80208 
635|2.802774 
6 36| 2.803457 
637|2.8041 39 
638 2.804921 
639 2.805501 
640|2.806179 
641/2.806858 
64.2|2-807 535 
643/2-808211 
“644| 2.808886 
645]2-809559 
646|2.810233 
647|2.810904 
648)2 2.811575 
"649 om 2.812245 
650}2.812913 
651/2.813581 
652}2.814248 
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656|2.816904 
657}2.817 565 
658)}2.818226 
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667) 2.824126 
668)2.824776 
669)2.825426 
670|2.82607 5 
67112.826723 
672] 2.827369 
67 3|2.82801 5 
674)2.828659 
67 5|2.829304 
676 2.829947 
~677| 2.830589 
678) 2.831229 
679|2.831869 
680] 2.832509 
681}2.833147 
" 682| 2.833784 
683}2.834421 
68412.835056 
685)2.835691 
686} 2.835324 
2.830957 
688] 2.837588 
689}2.838219 
690) 2.838849 
691}2.839478 
692|2.840106 
693] 2-8407 33 
694/2.341359 
69512.841985 
696)2.84.2609 
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700 A Table of Logarithms. 
N. jfogarith.{| N. |Logarith.|| N. |Logarith. 
7or| 2.845718|| 734|2-865696|| 767|2.834795 
70112 846337|| 735|2-866287|1 768/2.885 361 
703|2-846955|| 736/2.8668781| 769)2.885926 
| 704] 2-347573]| 737|2-867467|| 770|2-086491 
705)2-048139)| 73812.868056]| 771|2.887054 
| 706] 2.848805]| 739/2.868643]| 772|2-887617 
707] +-849419}| 740]2-869232)| 773 
708} 2.850033|| 741|2.869818 
709 Eeeese 74.2|2.870404 
710] 2.551258]) 743)2.8709389) 
711|2-851869)) 744/2.871573 
712|2-8524791) 745|2.872156 
1 713 2.853089] 746|2.372739 
| 714]2-853695]| 747}2.873321 
715|2-854306)| 748/2-873902| 
716) 2.8549131} 74912-374432 | 
J o717)2.8555191) 7502-87 5061 
718) 2.856124] | 751/2.87 5639, 
J -719|2-856729]| 752|2- 876218) 
720] 2-857332|| 753|2:370795 
721|2-857935|| 734|2-877371 
722} 2.858537] 755|2-877947 | 
723) 2.859133) 1 756)2.8785 22 
72412.859739|| 757|2-879096 
725) 2-860338|| 758}2.879669)) 791 
7 26| 2.860937|| 759 2.380242 | 
727) 2.861534|| 760}2.880814 
7281 2.862131|| 761|2.881335 
72.912,362725|| 76242.881955, 
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4-997 949 
2.90848 5 
2.909021 
2.9095 56 
2.910091 
2.910624 
2.911158 
2.911690 
2.912222 
Ee ONATS 3 
2.913284 
2.913814 
2: G14 343 
2.914872 
Ss TF PAD 
o FAS G27 
2.916454 
2.916980 
2.917506 
2.918030 
2.918555 

2.919075 

2.919601 
24 FOOL AS 

.920645 
2.921166 








A. Table of Logarithms. 
N. |Logarith. 
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2.954725 || 934|2-979347|| 967| 2.985426 
2.955207)| 935)2-970812]| 968]2.985876 
2.955688 36|2.971276]| 969) 2.986324 
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2950649} _938|2-972203||_971| 2.987219 
2.957428]! 939]2-972669)| 972| 2.987666 
2.957607 || 940}2.9731281| 973}2.988113 
2.958086)) 9411 2-973589|| 974)2.988559 
2.953564|| 942/2.974050 97 5| 2.989005 
27959041) | 943) 2.974512!) (976) 2.989449 
2.959518!) 944/2-974972|| 977| 2.989895 
2-959995}| 945) 29754321) 973812.990339 
2.960471|| 946|2:975891|| 979}2.990783} 
2.960946) 947|2-976349|| g80/2,991226 
2.961421|| 948)/2.9768081| 981/2.991669 
2-961895|) 949}2-977266|| 982}2.992111 
2.902369)) 950)2-977724,| 98312.9925 54 
2.902843) |. 951|2.9781811| 984)2.992995 
2.963315|| 952)2-978637|| 985] 2.9934.36 
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2-9642591| 954|2-979548]| 987] 2.994317 
2.904731}} 955|2-980003]| 988) 2.994756 
2.905202]| 956)2.980458]| 989] 2.995196 
2.96 56721) 957|2-980912]| 990]2.995635 
2.9661421) 958)2-981366]| gg91| 2.996674 
2.966611}| 959}2-981819|| 992]2.996512 
2.967079]| 960]2.9822711| 993) 2.996949 
2.967548] 961|2.9827231| 994] 2.997386] 
2.968016]| 962/2.9331751| 99512.997823 
2.968483] 963}2-983626]| 996|2.998250 
2.9639491| 96412.934077|| 997|2.998695 
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2.969882|| 96612.984977|| 999}2.999560 
2.970347 967] 2.985426 TOOO} 3.500000 
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SHEWING FARTHER 


How to furvey by the Chain only: with 
an ufeful Table to that Purpofe. 


AVING, inthe fixth chapter of the foregoing 
Treatife, {hewn a ready and eafy way for taking 

the quantity of an angle in the field by the chain only, 
and underitanding it has been approved of by furveyors 
and others,:I think it not improper to fay fomething 
more upon that fubject in this place. And that thig¢ 
way of working may be pratifed with as much eafe as 
by ufing the moft coftly inftruments, there are two 
feeming difficulties muft be removed. The firft is, when 
the angle becomes very obtufe, or contains 170 degrees 
or more, then the fubtending or chord-line will hardly be 
diftinguifhable between five or fix degrees, there being 
but + part of a link difference between 170 degre¢gs and 
171 degrees, and not above =‘, part between 178 and 
179 degrees. To remedy which, you need not take the 
quantity of that angle at all, efpecially if it be an in- 
ward angle, but meafure directly from B to C; and 
when you come right againft A, take an off-fer. (which 
you 













































— 

aay J 
\. 4 
A 4 
oS 


— a Tae : o7E 5 7 Abe s ty Nei nigee of ater eer fra. ; ’ Y 2% fs 
egy” atone. : an alain ‘ THs ey we Af ee | | . TENS — SA FAWN ha Ne ese ’ N i } 
: 5 h vin wih fi h ae . ff KS C4 Yt \ . f : ; ’ / 
“ > . J q % hs ANAS ro \ ~~ oe Di 72, TH, ; Nato age . 7 y, 75 ag 
= . oe N 4 Ae) a <~ fig! ii \* ae fm 4 \ oS YEE: ‘ 4 Hii Pait | wet PAN 
; Ah. aa) | = £ {ji Raz. Y at de is & VEN - Se 4 \ Pan / tity 
. ; t : . - . Pt Ss ME LAS. ‘a —™ ere . aa? 8 Ait ah 
SSeS ee = Saree — Sa a —- <= ; 


‘ 


INA 


AN" 4 


NY sat 


rhea wrk 


~ = 


Q fn APPENDIX, &e. 





you may do with a rod or line only, as true as with a crofs 
or other inftrument) this off-fet being put down in your 
field«book, will do the bufinefs when you come to 


protract, as well as if you had taken the 
angle in the field: but if that is not 
fufficient, or any other reafon necefii- 
tate you to take the angle A, there place 
a {trong ftick in the angular point A, 
and putting the ring of the chain over 
it, ftretch it out at full length, both in 
the line AB and AC; and where the 
end of the chain falls, there place {ticks 
alfo, as at Dand G. Remove your 
chain from A, and put the ring over 
the ftick at D, and {tretch it out to- 
wards FE» Now you fhould have ano- 
ther chain, or a {mall line, (which you 
may carry in your pocket) exactly of 


the length of a chain, with a loop at | 


each end: which put over the ftick at 


A, and taking the other loop of the- 


line in one hand, and the loofe end of 
the chain in the other hand, go back- 
ward till both being {tretched ftrait 
meet at EF, then will DAF be an equi- 
lateral triangle, ‘to which add another 
equilateral triangle by loofing the 
chain at D, and putting it over the 
{tick at Ky, letting the line remain as it 
was faftened at A, and taking the loofe 
ends again of the chain and line in your 
hands,’ go backwards as before, till 
both being ftretched ftrait, meet in F. 
So have you formed two equilateral 
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triangles, and DAF will contain 120 degrees, Laiftly, 
with your chain meafure the neareft diftance F G, which 
fuppofé to be 84 links anda half; which fum. look for 
in the following table, and right againft it you will find 
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50 degrees, which added to 120, make 170 degrees, 
the quantity of the angle fought; or if you have not a 
mind to ufe the table, you may note it down in your 
field-book, thus, A A 844, fignifying that angle con- 
fifts of 120 degrees and 84+. links for its fubtending line; 
and you may plot it, by performing with your compafles 
upon the paper, what you did iri the field with the chain. 
But to take the quantity of an obtufe angle with a fingle 
chain only, let E AJ, in the following figure, be an an- 
gle of about 170 degrees; meafure from A towards B 
and C, half a chain on each fide, as to D and E, where 
ftick down fticks, and one at A; then put the ring at 
one end of the chain over the ftick at A, and the other 
end over the ftick at D, and taking the chain in the 
middle by the ring that is commonly at the end of so 
links, go backwards till both parts are ftrait, and there 
{tick down a ftick ; as at F. Then loofe the ring from 
D, and put it over the ftick at F, aad taking the very 
middle of the chain, make both parts ftrait, which they 
will be at C, where ftick. down a ftick, from which mea- 
fure to E, noting it down in your Field-Book, A A 4233 
and when you plot it, remember to make the fides of 
your equilateral triangles but of 50 links each, for in this 
cafe you cannot have recourfe'to the following Tasxe, 


G 





that being made to the radius of roo links, unlefs you 
double the number of links found between C and E; or | 
whichis better, when you have finifhed your two equi- | 
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Jateral triangles, one end of the chain hanging at A, 
ftretch the other at full length over the ftick at G, which 
will fall at H; then meafuring the neareft diftance be- 
tween H and C, you will find it to be 844 links, againft 
which in the table ftand 50 degrees, which added to the 
angle DAG 120 degrees, make 170 degrees for the 
angle BAC, [See this figure. ] | . 


But if you had rather meafure this angle, by firft tak- 
ing out a right one from it, proceed thus:. [See the 
Jizure on the other fide.\ put one ring of your chain over 
the ftick at the angular point A, and ftretching out the 
chain, let the other end fall any where at pleafure, as at 
BorC; where ftick a flick through the ring, and loofing 
that end at A, take it in your hand, and ftretching it 
ftrait, fee in what part it will juft touch the hedge AE; 
which will be at D, if the other end be at C; orat E, if 
the other end be at B; and there make a mark; which 
done, kecping the end of your chain in your hand, go 
backward from B or C, towards G or F, till your chain 
is ftrait; then moving yourfelf fideways to and fro, till 
you perceive your chain to lie in a ftrait line with BE or 
CD, at the end of it place a ftick at F or G, from 
whence to A will be a line perpendicular to AE ; where- 
fore from A fet off one chain in that line, which will fall 
at H; and’one chain uponthe line AJ, which falls at I, 
and meafuring the diftance HI, you will find it 128 links 
+x parts of a link, or 80 degrees; which added to the 
right angle, makes. 170 degrees, which was. the angle 

required. 
Otherwife you may form a right angle, by fixing one 
end of the chain inthe angular point, and the other end 
at 
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at 40 links diftance in the hedge; then take go links in 
one hand, and 30 in the other, and ftretch both parts 
{trait, their meeting will conftitute a right angle, it be- 
ing well known that three lines in the proportion of 3, 
4, and s, will form a right-angled triangle. 

Several other ways might be fhewn to take a right 
angle in the field by the chain only, and alfo to meafure 
the quantity of an obtufe angle; but omitting thofe, I 
fhall only mention one way more, to take the quantity 
of an obtufe angle; which is as follows: 

Let A be the angle required to be taken in the field; 
by the chain firft from A, fet off two chains, one to B, 
the other to C: then fixing one end of the chain in B, 
ftretch the other directly in a ftrait line towards C, mak- 
ing amark where the end falls, as at 7; meafure the dif- 
tance from 7 to A, which fuppofe 8 links 7, parts of a 
link; look in the following Taste for this number, 
and right againit it, you will find 5 degrees; which dou- 
B | aie ae C 


cuwew mn seen 





oe . 


A. 


bled (the angles A C 7 and AB 7 being equal, becaufe 
the fides AB and AC are equal) makes 10 degrees ; 
and fubtraéted from 180, leaves 170 for the angle at A 
required. 

If the angle be an outward one, continue one of the 
lines, as DA toC, making AC one chain; alfo fet off 
one chain upon the other line from A toB; then meafure 
the diftance B C, which fuppofe to be 17 links 4, parts 
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of a link, and anfwers inthe table to 10 degrees, which 
is the complement of the angle A to 130 degrees; 
therefore take 10 from 180, remains,170 for the out- 
ward angle DAB. 
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Thefe examples, I apprehend, will remove the dif- 
ficulty of meafuring obtufe angles, and make the matter 
both plain and eafy; as for acute angeles, and fuch 
obtufe ones as do not much exceed go degrees, you 
have the way to meafure them already in the fixth 
chapter of the foregoing treatile, with fundry ways to 
meafure a field with the chain only, to which refer you. 

It remains now to fpeak of the fecond feeming diffi- 
culty, which lies in the crouble of plotting after this way: 
to remove which you may have a protractor made with 
links on it inftead of degrees, or both, if you pleale; 
which the inftrument-maker may foon do by the help of 
this table. Or you may very well ufethe common pro- 
tractors; for having a copy-of this table in the field with 
you, you may at once note down the decrees of every 
angle, without mentioning the fubtendents; or if you 
only nete down the fubtendents inyour field-book when 
you come home, you may at once take all the angles in 
degrees anfwerable to them, and fo plot with an ordinary 
protractor, as at other times. I have extended the table 
only to 140 degrees; for when an angle exceeds that 
number, your beft way of meafuring it, 1s by the me- 
thod juft now taught. 

What has been already faid, I prefume, will fuffici- 
ently explain the following table, and the ufe thereof, 
therefore fhall not trouble you with repetitions; only 
defire-you to remember, that the table is made for the 
radius of one chain, or 100 links; and the fubtendents, 
or chord lines, are inlinks, and decimal parts of a link:. 
fo that when you would ufe this table, you mutt fet off 
but one chain from the angle (you defire to know the 
quantity of ) on either hedge, and meafuring the neareft 


diftance between the rwo ends of the chains, a=crofs 
from hedge to hedge, !ook for the number of links in 
the table that neareft diftance contains, and right againft 
it you will find the quantity of the angle as true, as if 
taken by the beft Semicircle, Circumferentor or Theo- 
dolite, 
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I would know the quantity in decrees of an angle 
whofe fubtendent is (accounting one chain radius) 80 
links: accorcingly I look for 80 links in the table, and 
the neareit number to it is 79 links {4 parts of a link, 
and right againft it ftands 47 degrees; wherefore I fay, 
that angle confifts of 47 degrees and fomething more; 
and if you defire to know how much the remaining ,, is, 
you may fee by the table, that in an angle of this mag- 
nitude, one link and a half anfwers toa degree; fo that 
'> parts of a link is juft 12 minutes. The exact angle 
therfore is 47° 12’. . 

What has been faid concerning meafuring a field, or 
taking an angle by the chain only, either in the Appen- 
dix, or 6th chapter, inay as well be applied to a pole or 
{trait rod divided into 100 equal parts; every: divifion 
of the rod anfwering to a link of the chain: and the 
table ferves as well fora rod fo divided as the chain; 
only obierve in meafuring the length of the lins, to call 
every 4 poles 1 chain, andevery 4 divifions of the pole 
1 link; then you may calt it up as if it had been 
meafured by the chain. You may provide a rod made 
to fhoot one part into another like a fifhing-rod, to be 
ufed as acane, in the head whereof place a {mall com- 
pafs; and this inftrument will be fufficient to furvey any 
pieceof ground with, without a horfe-load of brafs femi- 
circles, heavy ball-fockets, wooden tables and irames, 
and three-legged ftaffs, &c. which only ferve to amufe 
the ignorant countryman, and make him more freely 

_pay the furveyor. 
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